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MOSPOWER DATA BOOK INTRODUCTION 


Siliconix incorporated has been acknowledged as the leader in power MOSFET technology since MOSPOWER 
products were first introduced by the company in 1977. During the ensuing evolution from the original linear 
v-groove devices to today’s high-density cellular structures, Siliconix has maintained this technological 
leadership in the design and manufacture of state-of-the-art MOSPOWER transistors. 


One example of Siliconix’ leadership position із the Class 1, 6-inch (150-mm) wafer fabrication area in the 
company's Santa Clara, California, factory. This MOSPOWER fabrication facility is the only one in the world 
today using 6-inch wafers in a Class 1 environment. Its extreme cleanliness and the use of direct stepper 
photo-lithographic technology permit Siliconix to manufacture large area, dense-cell MOSPOWER devices to 
meet the increasing performance requirements demanded by today's power switching applications. 
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THOMAS GROUP INC. 


Very large scale MOSPOWER products, such as the SME120N20, a 120-A device, can be fabricated with low 
defect levels in a Class 1 area. The importance of the degree of cleanliness is made apparent in the 
accompanying graph which was developed by the Thomas Group, an independent wafer fabrication design 
consultant. Siliconix is devoted to the implementation of such world-class standards in technology in its 
research and development, device design, manufacturing, and quality assurance organizations to ensure that 
the products it offers are the finest available. 
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* Consult your local sales representative for device data 
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BUZ14 


BUZ15 . 
BUZ20 


BUZ21 
BUZ23 


BUZ24 
BUZ25 


BUZ31 
BUZ32 


ІНЕ2З2 


80234 · 
80235 


Siliconix 
Nearest 
Equivalent 


SNO120NA* 


IRF531 
IRF530 
IRF631 
IRF630 
IRF731 
IRF730 
IRF831 
IRF830 
IRF511 
IRF510 
IRF611 
IRF610 
IRF711 
IRF710 


IRF533 


IRF151 
IRF153 
IRF 131 
IRF133 


IRF532 
IRF520 


IRF130 
IRF132 


IRF150 | 
IRF152 


IRF632 
IRF631 
IRF632 
IRF632 
IRF232 
IRF233 


IRF231 


Industry 


Part 


Number 


BUZ36 
BUZ40 
BUZ41 
BUZ41A 
BUZ41B 
BUZ42 
BUZ42A 
BUZ42B 
BUZ42C 
BUZ42D 
BUZ43 
BUZ44 
BUZ44A 
BUZ44B 
80245 
BUZ45A 
BUZ45B 
BUZ45C 
BUZ46 
BUZ46A 
BUZ46B 
BUZ47 
BUZ48 
BUZ48A 
BUZ60 
BUZ60A 
BUZ60B 
BUZ63 
BUZ63A 
BUZ63B 
BUZ63C 
BUZ63D 
BUZ64 
BUZ64A 
80271 
BUZ?1A 
89272 
BUZ72A 
80273 
BUZ73A 
В0274 
BUZ74A 
BUZ76 
BUZ76A 
BUZ171 
D82AK1 
D82AK2 
D82AL1 
D82AL2 
D82AM1 
D82AN1 
D82BK1 
D82BK2 
D82BL1 
D82BL2 
D82BM1 
D82BM2 
D82BN1 
D82CK1 
D82CK2 
D82CL1 
D82CL2 
D82CM1 
овгомг 
D82CN1 
овгскг 
D84BK1 
D84BL 1 
D84BL2 
D84BM1 
D84BM2 
D84BN1 
овавмг 
08481 
D84BQ2 
D84CK1 
D84CK2 
D84CL 1 
D84CL2 


Siliconix 
Direct 
Equivalent 


BUZ36 


BUZ41A 


BUZ42 


IRF432 
BUZ44A 


BUZ45 
BUZ45A 
IRF452 
IRF453 
IRF432 


80260 


VN4001D 
BUZ63 


IRF332 


80264 


80271 
BUZ71A 
IRF530 


IRF630 
IRF632 


IRF820 


IRF722 
BUZ171 
IRFD 123 
IRFD123 
2N7004 
2N7004 
IRFD223 
2N7005 
IRFD123 
2N7004 
2N7004 
2N7004 
IRFD223 
2N7005 
2N7005 
IRFD120 
IRFD120 
IRFD120 


‘IRFD120 


2N7005 
2N7005 
IRFD220 
IRFD220 
IRF511 
IRF510 
IRF510 
IRF611 
IRF611 
IRF610 
IRF610 
IRF711 
ІНЕ?10 
IRF521 
IRF521 
IRF520 
IRF520 


Siliconix _ 
Nearest 
Equivalent 


IRF822 
IRF842 


IRF831 


IRF833 
IRF820 
IRF821 
IRF822 


IRF442 


IRF431 


IRF433 
IRF432 
IRF442 
IRF452 
IRF452 


IRF731: 


IRF331 


IRF333 
IRF332 


IRF353 


IRF532 


IRF820 


IRF720 


Industry 
Part . 
Number 


D86EM1 
D86EM2 
D86EN1 
D86EN2 
D86EQ1 
D86EQ2 
D86ER1 
D86ER2 
D86FK1 
D86FK2 
D86FL1 
D86FL2 
D86FM1 
D86FM2 
D86FN1 
D86FN2 
D86FQ1 
D86FQ2 
D86FR1 
D86FR2 
F84BK2 
GF4A4 
GF4A8 
GF4A14 
GF4A27 
GF4B18 
GF4B2 
GF4B5 
GF4B9 
GF4D1- 
GF4D3 
GF4D5 
GF4D10 


Siliconix 
Direct 
Equivalent 


IRF621 
IRF621 
IRF620 
IRF620 
IRF721 
IRF720 
IRF821 
IRF543 
IRF543 


IRF631 
IRF630 
IRF630 


BUZ60 


' IRF541 


IRF541 
IRF540 
IRF540 
IRF641 
IRF641 
IRF640 
IRF640 
IRF741 
IRF740 
IRF841 
IRF840 
IRF131 
IRF131 
IRF130 
IRF130 
IRF231 
IRF231 
IRF230 
IRF230 
IRF331 
IRF330 
IRF431 
IRF430 
IRF141 
IRF141 
IRF140 
IRF140 
IRF241 
IRF241 _ 
IRF240 
IRF240 
IRF340 
IRF340 
IRF440 
IRF440 
IRF151 - 
IRF151 
IRF150 
IRF150 
IRF251 . 
IRF251 
IRF250 
IRF250 
IRF351 
IRF350 
IRF451 
IRF450 
IRF511 


Siliconix 
Nearest 
Equivalent 


IRF530 
IRF530 


IRF731. 


IRF831 
IRF830 


IRF510 
ІНЕ520 
IRF530 
IRF540 
IRF640 
IRF610 
IRF620 
IRF630 
IRF710 
IRF720 
IRF730 
IRF740 


1-3 


Cross Reference (Cont’d) 


. Siliconix 


industry 


HPWR4520 
HPWR4521 
HPWR4522 
HPWR4523 
HPWR6501 
HPWR6502 
HPWR6503 
HPWR6504 
HPWR6505 
HPWR6506 
HPWR6507 
HPWR6508 
IRF120 
IRF121 
IRF122 
iRF123 
IRF130 
IRF131 
IRF132 
IRF133 
IRF 140 
IRF 141 
IRF 142 
IRF 143 
ІАЕ 150 
IRF 151 
IRF 152 
IRF 153 
IRF220 
IRF221 
IRF222 
IRF223 
IRF230 
IRF231 
IRF232 
IRF233 
IRF240 
IRF241 
IRF242 
IRF243 
IRF250 
IRF251 
IRF252 
IRF253 
IRF320 
IRF321 
IRF322 
IRF323 
IRF330 
IRF331 
IRF332 
IRF333 
IRF340 
IRF341 
IRF342 
IRF343 
IRF350 
IRF351 
IRE3S2 


* Consult your local sales representative for device data 


1-4 


Direct 


Equivalent 


BUZ10 
IRF520 
|АЕ521 
iRF522 
IRF523 
IRF441 
IRF340 
IRF441 


IRF330 


IRF443 
IRF430 
IRF431 


IRF130 
IRF131 
IRF132 
IRF 133 
IRF140 
IRF141 
IRF142 
IRF143 
IRF150 
IRF151 
IRF152 
IRF153 


IRF230 
IRF231 
IRF232 
IRF233 
IRF240 
IRF241 
IRF242 
IRF243 
IRF250 
IRF251 
IRF252 
IRF253 


IRF330 
IRF331 
IRF332 
IRF333 
IRF340 
IRF341 
IRF342 
IRF343 
ІНЕЗ5О 
IRF351 
IRF352 


Siliconix 
Nearest 
Equivalent 


IRF820 
IRF830 
IRF840 
IRF130 
IRF 140 
IRF150 
IRF230 
IRF240 
IRF250 
IRF330 
IRF340 
IRF350 
IRF430 
IRF440 
IRF450 . 
2N7054 
2М7055 
2М7057 
2М7058 


ІНЕЗЗ2 


IRF132 
IRF 133 
IRF 132 
IRF133 


IRF232 
IRF233 
IRF232 - 
IRF233 


IRF332 
IRF333 
IRF332 
IRF333 


IRF353 
IRF420 
IRF421 
IRF422 
IRF423 
IRF430 
IRF431 
IRF432 
IRF433 
IRF440 
IRF441 
IRF442 
IRF443 
IRF450 
IRF451 
IRF452 
IRF453 
IRF510 
IRF511 
IRF512 
IRF513 
IRF520 
IRF521 
IRF522 
IRF523 
IRF530 
IRF531 
IRF532 
IRF533 
IRF540 
IRF541 
IRF542 
IRF543 
IRF610 
IRF611 
IRF612 
IRF613 
ІНЕ620 


. IRF621 


IRF622 
IRF623 
IRF630 
IRF631 
IRF632 
IRF633 
IRF640 
IRF641 
IRF642 
IRF643 
IRF710 
IRF711 
IRF712 
IRF713 
IRF720 
IRF721 
IRF722 
IRF723 
IRF730 
IRF731 
IRF732 
IRF733 
IRF740 
IRF741 
IRF742 
IRF743 
IRF820 
IRF821 
IRF822 
IRF823 
IRF830 
IRF831 
IRF832 
IRF833 
IRF840 
IRF841 
IRF842 
IRF843 
IRF9130 
IRF9131 


Siliconix 
Direct 
Equivalent 


IRF430 
IRF431 
IRF432 
IRF433 
IRF440 
IRF441 
IRF442 
IRF443 
IRF450 
IRF451 
IRF452 
IRF453 
ІНЕ510 
IRF511 
IRF512 
IRF513 
IRF520 
IRF521 
IRF522 
IRF523 
IRF530 
IRF531 
IRF532 
IRF533 
IRF540 
IRF541 
IRF542 
IRF543 
IRF610 
ІНЕ611 
ІНЕ612 
IRF613 
IRF620 
IRF621 
IRF622 
IRF623 
IRF630 
IRF631 
IRF632 
IRF633 
IRF640 
IRF641 
IRF642 
IRF643 
IRF710 
IRF711 
IRF712 
IRF713 
IRF720 
IRF721 
IRF722 
IRF723 
IRF730 
IRF731 
IRF732 
IRF733 
IRF740 
IRF741 
IRF742 
IRF743 
IRF820 
IRF821 
IRF822 
IRF823 
IRF830 
IRF831 
IRF832 
IRF833 
IRF840 
IRF841 
IRF842 
IRF843 
IRF9130 
IRF9131 


Siliconix 
Nearest 
Equivalent 


IRF432 
IRF433 
IRF432 
IRF433 


Industry 


IRF9132 
IRF9133 
IRF9140 
IRF9141 


IRF9142 . 


IRF9143 
IRF9230 
IRF9231 
IRF9232 
IRF9233 
IRF9240 
IRF9241 
IRF9242 
IRF9243 
IRF9510 
IRF9511 
IRF9512 
IRF9513 
IRF9520 
IRF9521 
IRF9522 
IRF9523 
IRF9530 
IRF9531 
IRF9532 
IRF9533 
IRF9540 
IRF9541 
IRF9542 
IRF9543 
IRF9610 
IRF9611 
IRF9612 
IRF9613 
IRF9620 
IRF9621 
IRF9622 
IRF9623 
IRF9630 
IRF9631 
IRF9632 
IRF9633 
IRF9640 
IRF9641 
IRF9642 
IRF9643 
IRFDO20 
IRFDO22 
IRFD110 
IRFD113 
IRFD120 
IRFD123 
IRFD210 
IRFD213 
IRFD220 
IRFD223 
IRFD9020 
IRFD9022 
IRFD9110 
IRFD9113 
IRFD9120 
IRFD9123 
IRFD9210 
IRFD9213 
IRFD9220 
IRFD9223 
IRFF110 
(RFF 111 
IRFF112 
IRFF113 
IRFF120 
IRFF121 
IRFF122 
IRFF123 
IRFF130 
IRFF131 
IRFF132 
IRFF133 
IRFF210 


Siliconix 
Direct 
Equivalent 


IRF9132 
IRF9133 
SMM20P10 
SMM20P10 
SMM20P10 
SMM16P06 
IRF9230 
IRF9231 
IRF9232 
IRF9233 
SMM11P20 
SMM11P20 
SMM11P20 
SMM9P15 
SMP3P10 
SMP3P10 
SMP3P10 
SMP3PO06 
IRF9520 
IRF9521 
IRF9522 
IRF9523 
IRF9530 
IRF9531 
IRF9532 
IRF9533 
SMP20P10 
SMP20P10 
SMP20P10 
SMP16P06 
SMP2P20 
SMP2P20 
SMP2P20 
SMP2P15 
IRF9620 
IRF9621 
IRF9622 
IRF9623 
IRF9630 
IRF9631 
IRF9632 
IRF9633 
SMP11P20 
SMP11P20 
SMP11P20 
SMP9P15 
IRFDO20 
IRFDO22 
IRFD110 
IRFD113 
IRFD120 
IRFD123 
IRFD210 
IRFD213 
IRFD220 
IRFD223 
IRFD9020 
IRFD9022 
SMV1P10 
SMV 1P06 
IRFD9120 
IRFD9123 
SMV1P20 
SMV1P15 
IRFD9220 
IRFD9223 
IRFF110 
IRFF111 
IRFF112 
IRFF113 
IRFF120 
IRFF121 
IRFF122 
IRFF123 
IRFF130 
IRFF131 
IRFF132 
IRFF133 
IREF210 


Siliconix 
Nearest 
Equivalent 


Cross Reference (Cont'd) 


Industry 
Part 
Number 


IRFF211 
IRFF212 
IRFF213 
IRFF220 
IRFF221 
IRFF222 
IRFF223 
IRFF230 
IRFF231 
IRFF232 
IRFF233 
IRFF310 
IRFF311 
IRFF312 
IRFF313 
IRFF320 
IRFF321 
IRFF322 
ІНЕЕЗ2З 
IRFF330 
IRFF331 
IRFF332 
IRFF333 
IRFF420 
IRFF421 
IRFF422 · 
IRFF423 
IRFF430 
IRFF431 
IRFF432 
IRFF433 
IRFF9110 
IRFF9111 
IRFF9112 
IRFF9113 
IRFF9120 
IRFF9121 
IRFF9122 
IRFF9123 
IRFF9130 
IRFF9131 
IRFF9132 
IRFF9133 
IRFF9210 
IRFF9211 
IRFF9212 
IRFF9213 
IRFF9220 
IRFF9221 
iRFF9222 
IRFF9223 
IRFF9230 
IRFF9231 
IRFF9232 
IRFF9233 
IRFG1Z3 
IRFH150 
IRFH250 
IRFH350 
IRFH450 
IRFJ120 
IRFJ121 
IRFJ122 
IRFJ123 
IRFJ130 
IRFJ131 
IRFJ132 
IRFJ133 
IRFJ140 
IRFJ141 
IRFJ142 
IRFJ143 
IRFJ220 
IRFJ221 
IRFJ222 
IRFJ223 
IRFJ230 
IRFJ231 
IRFJ232 


* Consult your local sales representative for device data 


Siliconix 
Direct 
Equivalent 


IRFF211 
IRFF212 
IRFF213 
IRFF220 
IRFF221 
IRFF222 
IRFF223 
IRFF230 
IRFF231 
IRFF232 
IRFF233 
IRFF310 
IRFF311 
IRFF312 
IRFF313 
IRFF320 
IRFF321 
IRFF322 
IRFF323 
IRFF330 
IRFF331 
IRFF332 
IRFF333 
IRFF420 
IRFF421 
IRFF422 
IRFF423 
IRFF430 
IRFF431 
IRFF432 
IRFF433 
SML3P10 
SML3P10 
SML3P10 
SML3P06 
IRFF9120 
IRFF9121 
IRFF9122 
IRFF9123 
IRFF9130 
IRFF9131 
IRFF9132 
IRFF9133 
SML2P20 
SML2P20 
SML2P20 
SML2P15 
IRFF9220 
IRFF9221 
IRFF9222 
IRFF9223 
IRFF9230 
IRFF9231 
IRFF9232 
IRFF9233 
VQ1004P* 
IRFH150 
IRFH250 
IRFH350 
IRFH450 


IRFJ130* 
IRFJ130* 
IRFJ130* 
IRFJ133* 
IRFJ140* 
IRFJ140* 
IRFJ140* 
IRFJ143* 


IRFJ230* 
IRFJ230* 
IRFJ230* 


Siliconix 
Nearest 


Equivalent 


IRFJ130* 
IRFJ130* 
IRFJ130* 
IRFJ133* 


IRFJ230* 
IRFJ230* 


IRFJ230* . 
IRFJ233* 


Industry 
Part 
Number 


IRFJ233 
IRFJ240 
IRFJ241 
IRFJ242 | 
IRFJ243 
IRFJ320 
IRFJ321 
IRFJ322 
IRFJ323 
IRFJ330 
IRFJ331 
IRFJ332 
IRFJ333 
IRFJ340 
IRFJ341 
IRFJ342 
IRFJ343 
IRFJ420 
IRFJ421 
IRFJ422 
IRFJ423 
IRFJ430 
IRFJ431 
IRFJ432 
IRFJ433 
IRFJ440 
IRFJ441 
IRFJ442 
IRFJ443 
IRFP140 
IRFP141 
IRFP142 
IRFP143 
IRFP150 
IRFP151 
IRFP152 
IRFP153 
IRFP240 
IRFP241 
IRFP242 
IRFP243 
IRFP250 
IRFP251 
IRFP252 
IRFP253 
IRFP340 
IRFP341 
IRFP342 
IRFP343 
IRFP350 
IRFP351 
IRFP352 
IRFP353 
IRFP440 
IRFP441 
IRFP442 
IRFP443 
IRFP450 
IRFP451 
IRFP452 
IRFP453 
IRFZ20 
IRFZ22 
IRFZ30 
IRFZ32 
IRFZ40 
IRFZ42 
IVN5000AND 
IVN5000ANE 
IVN5000ANF 
IVN5000ANH 
IVN5000SND 
IVN5000SNE 
IVNSOOOSNF 
IVN5000SNH 
IVNS000TND 
IVN5000TNE 
IVN5000TNF 
IVN5000TNH 


Siliconix 
Direct 
Equivalent 


IRFJ233* 
IRFJ240" 
IRFJ240* 
IRFJ240" 
IRFJ243" 


IRFJ330* 
IRFJ330"* . 
IRFJ330* 
IRFJ333* 
IRFJ340* 
IRFJ340* 
IRFJ340* 
IRFJ343* 


IRFJ430* 
IRFJ430* 
IRFJ430* 
IRFJ433* 
IRFJ440* 
IRFJ440* 
IRFJ440* 
IRFJ443* 


SMPS50NO5 
5МРБОМО5 


Siliconix 
Nearest 


Equivalent 


IRFJ330* 
IRFJ330* 
IRFJ330* 
IRFJ333" 


IRFJ430* 
IRFJ430* 
IRFJ430* 


IRFJ433* 


2N7060 
2N7060 
2N7060 
2N7060 
2N7054 
237054 
237054 
247054 
237061 
27061 
237061 
247061 
237055 
237055 
237055 
237055 
237063 
237063 
237063 
237063 
237057 
237057 
237057 
237057 
237064 
237064 
237064 
247064 
237058 
237058 
237058 
237058 
80271 
BUZ71A 
BUZ11 


SMP25N05 


IRFD120 
IRFD120 
IRFD120 
IRFD120 
IRFD120 
IRFD120 
IRFD120 
IRFD120 
IRFF113 
IRFF113 
IRFF112 
IRFF112 


Industry 


IVN5001ANE 
IVN5001ANF 
IVN5001ANH 
IVN5001SND 
IVNS001SNE 
IVN5001SNF 
IVN5001SNH 
IVN5001TND 
IVN5001TNE 
IVN5200TNF 
IVN5201CNE 
IVN5201CNH 
IVN5201KNE 
IVN6000CNE 
IVN6000CNH 
IVN6000CNR 
IVN6000CNS 
IVN6000CNT 
IVN6000CNU 
IVN6000KNE 
IVN6000KNH 
IVN6000KNR 
IVN6000KNS 
IVN6000KNT 
IVN6000KNU 
IVN6000TNE 
IVN6000TNH 
IVN6000TNR 
IVN6000TNS 
IVN6000TNT 
IVN6000TNU 
IVN6001CND 
IVN6001CNE 
IVN6001HND 
IVN6001KNE 
IVN6001KNH 
IVN6001TND 
IVN6002TND 
IVN6100TNS 
IVN6100TNT 
IVN6100TNU 
IVN6200ANE 
IVN6200ANH 
IVN6200ANM 
IVN6200ANS 
IVN6200ANT 
IVN6200ANU 
IVN6200CNH 
IVN6200CNM 
IVN6200CNP 
IVN6200CNR 
IVN6200KNE 
IVN6200KNH 
IVN6200KNM 
IVN6200KNP 
IVN6200KNR 
IVN6200KNS 


-IVN6200KNT 


IVN6200KNU 
IVN6300ANE 
IVN6300SNE 
IVN6300SNF 
IVN6300SNH 
IVN6657 
IVN6658 
MOD100 
MOD200 
MOD400 
MOD500 
MTH13N45 
MTH13N50 
МТН15М18 
MTH15N20 
MTH15N35 
MTH15N40 
MTH25N08 
MTH25N10 
MTH30N18 
мтнзомго 


Siliconix 
Direct 
Equivalent 


IRFF113 
IRFF113 


IRF523 
IRF522 


IRF523 
IRF512 
IRF710 
IRF722 
IRF821 
IRF822 


IRFF113 
IRFF112 
IRFF310 
IRFF322 
IRFF431 
IRFF422 


IRF523 


IRFF113 
IRFF312 
IRFF423 
IRFF422 
IRF531 
BUZ20 
80232 
IRF732 
IRF831 
IRF830 
BUZ20 
IRF630 


IRF722 
IRF133 
IRF 132 
IRF230 
IRF353 


IRF332 
IRF431 
IRF430 
BSR64~ 


MOD100 
MOD200 
MOD400 
MOD500 


Siliconix 
Nearest 
Equivalent 


IRFD120 
IRFD120 
IRFD120 
IRFD120 
IRFD120 
IRFD120 
IRFD120 


IRFF122 


IRF133 


IRF133 
IRF132 
IRF332 
IRF332 
IRF433 
IRF432 


IRF523 


IRF133 
IRF 133 
IRF 132 
IRFF123 


IRF741 


ІНЕЗЗ2 _ 


IRFD123 
IRFD120 
IRFD120 
IRF133 
IRF132 


2N7058 
2N7058 
2N7061 
2N7061 
2N7057 
2N7057 
2N7060 
2N7060 
2N7055 
2N7055 


1-5 


Cross Reference (Cont'd) 


Industry 
Part — 
Number 


мтнаомов 
МТН40М10 
МТН6М55 
мтнвмво 
MTH7N45 
MTH7N50 
MTH8N35 
MTH8N40 
MTM2N45 
MTM2N50 
MTM3N35 
MTM3N40 
МТМЭМ55 
MTM3N60 
MTM4N45 
MTM4N50 
MTMS5N18 
MTMSN20 
MTMSN35 
МТМБМ4О 
MTM7N12 
MTM7N15 
MTM7N18 
MTM7N20 
MTM7N45 
MTM7N50 
мтмвмов 
MTM8N10 
MTM8N12 
MTMBN15 
MTM8N18 
мтмамго 
MTM8N35 
мтмвмао 
MTM8P08 
MTM8P10 
MTM10N05 
MTM10N06 
MTM10N08 
MTM10N10 
MTM10N12 
MTM10N15 
MTM10N25 
MTM12N05 
MTM12N06 
MTM12N08 
MTM12N10 
MTM12N12 
MTM12N15 
MTM12N18 
MTM12N20 
МТМ15М05 
МТМ15М06 
MTM15N12 
MTM15N15 
МТМ15М18 
MTM15N20 
MTM15N35 
MTM15N40 
MTM15N45 
МТМ15М50 
мтмгомов 
MTM20N10 
MTM20N12 
МТМ20М15 
МТІМ25М05 
МТІМ25М06 
МТМ25М08 
МТМ25М10 
МТМ35М05 
МТІМ35М06 
MTM60N05 
мтмвомоб 
MTM474 
MTM475 
МТМ564 
МТМ565 
MTM814 
MTM815 


* Consult your local sales representative for device data 


1-6 


Siliconix 
Direct 


Equivalent 


IRF430 
IRF430 
IRF333 
IRF333 
VNSOOSA 
VNSOOSA 
IRF431 
IRF430 
IRF230 
IRF230 
IRF531 
IRF530 
IRF231 
IRF231 
IRF230 
IRF230 
IRF453 
IRF452 
IRF 132 
IRF132 
IRF231 
IRF231 
IRF230 
IRF230 


IRF9132 
IRF9132 
IRF132 
IRF132 
IRF241 
IRF 132 
IRF243 
IRF243 
IRF353 
IRF 132 
IRF 132 
IRF241 
IRF241 


IRF252 
IRF252 
IRF241 
IRF241 
IRF252 
IRF252 
IRF252 
IRF252 
IRF350 


IRF451 


IRF241 
IRF241 
IRF252 
IRF252 
IRF241 
IRF241 
IRF150 
IRF241 
IRF151 
IRF 151 


5мм6омо5 
зммвомов 


Siliconix 
Nearest 
Equivalent 


237054 | 
2N7054 
2N7066 
2N7066 
2N7064 
2N7064 
2N7063 
2N7063 


IRF341 
IRF342 


IRF243 
IRF243 


IRF330 


IRF450 


IRF433 
IRF432 
IRF333 
IRF332 
IRF9132 
IRF9132 


Industry 


Part 
Number 


МТМ1034 
МТМ1035 
МТМ1224 
MTM1225 
MTP1N45 
МТРИЧБО 
МТР1М55 
MTP1N60 
МТР2М18 
MTP2N20 
MTP2N25 
MTP2N35 
MTP2N40 
MTP2N45 
MTP2N50 
MTP3N12 
MTP3N15 
MTP3N35 
MTP3N40 
MTP3N55 
MTP3N60 
MTP4NOB 
MTP4N10 
MTP4N45 
MTP4N50 
МТРБМОБ 
МТРБМО6 
МТРБМО8 
МТР5М10 
МТР5М18 
MTPSN20 
MTP5N35 
МТР5М40 
МТР6МОБ 
МТРВМОВ 
МТР?МО5 
MTP7NO6 
MTP7N15 
MTP7N18 
MTP7N20 
МТРВМО8 
MTP8N10 
MTP8N15 
MTP8N18 
MTP8N20 
MTP8P08 
MTP8P10 
МТР10М05 
МТР10М06 
MTP10N10 
MTP10N15 
МТР12М05 
МТР12М06 
МТР12М18 
MTP12N20 
МТР15М05 
МТР15М06 
МТР15М15 
МТР20МОВ 
МТР20М10 
MTP25N05 
MTP474 
МТР475 
МТР564 
МТР565 
MTP814 
MTP815 
MTP1034 
MTP1035 
MTP1224 
МТР1225 
NOS100B 
NOS101B 
NOS102B 
NOS2012L 
NOS2406L 
PM509P 
PM512M 
PM512P 


Siliconix 
Direct 


IRF823 
IRF822 
VNSO09D 
VNSOO9D 
IRF610 
IRF610 
IRF721 
IRF721 
IRF720 
IRF823 
IRF822 
IRF623 
IRF623 
IRF723 
IRF722 
VNSOO9D 
VNSOO9D 
IRF510 
IRF510 
IRF831 
IRF830 
IRF511 
IRF511 


IRF632 
IRF620 
IRF731 
IRF730 


IRF633 
IRF632 
IRF632 
IRF522 
IRF522 
IRF631 
IRF630 
IRF630 
IRF9532 
IRF9532 
IRF533 
IRF533 
IRF520 
IRF643 
IRF531 
IRF531 
IRF642 
IRF642 
IRF543 


SMP25N06 


IRF643 
IRF542 
IRF542 


SMP25N05 


NOS100B* 
NOS101B* 
NOS102B* 
NOS2012L 
NOS2406L 
IRF523 
IRF 131 
BUZ10 


Equivalent 


Siliconix 
Nearest 
Equivalent 


IRF243 
IRF243 
IRF133 
IRF132 


IRF512 
IRF512 


IRF523 
IRF523 
IRF523 
IRF523 


IRF833 
IRF832 
IRF733 
IRF732 
IRF9532 
IRF9532 
IRF643 
IRF643 
IRF533 
IRF532 


Industry 


RCA9192A 
RCA9192B 
RCA9195A 
ВСА9195В 
RCA9196A 
RCA9196B 
RCA9212A 
RCA9212B 
RCA9213A 
RCA9213B 
RCA9230A 
RCA9230B 
RFK10N45 
RFK10N50 
RFK12N35 
RFK12N40 
RFK25N18 
RFK25N20 
RFK30N12 
RFK30N15 
RFK35N10 
RFK45N05 
RFK45N06 
RFL1NO8 
RFL1N10 
RFL1N12 
RFL1N15 
RFL1N18 
RFL1N20 
RFL1P08 
RFL1P10 
RFL2NOS 
RFL2NO6 
RFM3N45 
RFM3N50 
RFM4N35 
RFM4N40 
ВЕМБР12 
ВЕМ5Р15 
RFM6P08 
RFM8N18 
RFM8N20 
ВЕМ10М15 
RFM12N18 
RFM12N20 
RFM15N12 
RFM15N15 
RFM18NO08 
RFM18N10 
ВЕМ25МО5 
ВЕМ25М06 
RFP1N12 
RFP1N35 
RFP1N40 
RFP2NO8 
RFP2N10 
RFP2N15 


Siliconix 
Direct 
Equivalent 


BUZ10 
IRF513 
IRF523 


ІНҒ521 
IRF&23 
IRF521 
IRF131 
IRF531 
IRF131 
IRF543 
IRF512 
IRF510 
IRF122 
IRF522 
IRF532 
IRF631 
IRF611 
IRF623 
IRF231 
IRF631 
IRF243 


IRF441 
IRF440 
IRF353 
IRF352 
IRF252 
IRF252 
IRF251 
IRF251 
ІНЕ150 


5мм60мо5 
SMM60NO5 


IRFF112 
IRFF112 
IRFF211 
IRFF211 
ІНЕЕ212 
IRFF212 
IRFF9223 
IRFF9223 
IRFF113 
IRFF113 


IRF9231 
IRF9231 
ІНЕ9132 
IRF232 
IRF232 
IRF243 
IRF242 
IRF242 
IRF253 
IRF253 
IRF 142 
IRF142 
IRF 141 
IRF 141 
IRF611 
IRF713 
IRF712 
|АР512 
IRF512 
IRF611 


Siliconix 
Nearest 
Equivalent 


IRF133 


IRF132 
IRF231 
IRF142 
IRF141 
IRFF112 
IRFF210 
IRF520 
IRF231 
IRF512 
IRF613 
IRF542 
IRF641 


IRF433 
IRF432 
IRF333 
IRF332 


Cross Reference (СопҒа) 


Industry 
Part 
Number 


RFP2N18 
RFP2N20 
RFP2P08 
RFP2P10 
RFP3N45 
НЕРЗМ5О 
RFP4NO6 
RFP4N35 
RFP5P12 
ВЕР6РОВ 
RFP8N18 
RFP8N20 
RFP10N15 
RFP12N10 
ВЕР12М18 
RFP12N20 
RFP12P08 
RFP12P10 
RFP18N08 
RFP18N10 
RFP25NO05 
RFP25N06 
50500СО 
50500КО 
SD1114HD 
SD1115BD 
SEF120 
SEF121 
SEF122 
SEF123 
SEF130 
SEF131 
SEF132 
SEF133 
SEF140 
SEF141 
SEF142 
SEF143 
SEF150 
SEF151 
SEF152 
SEF153 
SEF220 
SEF221 
SEF222 
SEF223 
SEF230 
SEF231 
SEF232 
SEF233 
SEF240 
SEF241 
SEF242 
SEF243 
SEF320 
SEF321 
SEF322 
SEF323 
SEF330 
SEF331 
SEF332 
SEF333 
SEF340 
SEF341 
SEF342 
SEF343 
SEF420 
SEF421 
SEF422 
SEF423 
SEF430 
SEF431 
SEF432 
SEF433 
SEF440 
SEF441 
SEF442 
SEF443 
SEF510 


* Consult your local sales representative for device data 


Siliconix 


Direct 


Equivalent 


IRF612 
IRF612 
IRF9621 
IRF9623 
IRF821 
IRF820 
IRF513 
ІНЕУ21 
IRF9533 
IRF9520 
IRF632 
IRF630 
IRF643 
80220 
IRF642 
IRF642 
IRF9530 
IRF9530 
IRF542 
IRF542 
IRF541 
IRF541 


IRF130 
IRF 131 
IRF132 
IRF133 
IRF140 
ІНЕ141 
ІНЕ142 
IRF143 
IRF 150 
IRF 151 
IRF 152 
IRF 153 
IRF220 
IRF221 
IRF222 
IRF223 
IRF230 
IRF231 
IRF232 
iIRF233 
IRF240 
ІНЕ241 
IRF242 
IRF243 


IRF330 
IRF331 
IRF332 
IRF333 
IRF340 
IRF341 
IRF342 
IRF343 


IRF430 
IRF431 
IRF432 
IRF433 
IRF440 
IRF441 
IRF442 
IRF443 
IRF510 


Siliconix . 
Nearest 
Equivalent 


IRF722 
IRF322 
IRFF112 
IRFD123 
IRF132 
IRF133 
IRF132 
IRF133 


ІНЕЗЗ2 
ІНЕЗЗЗ 
IRF332 
IRF333 


IRF432 
IRF433 
IRF432 
IRF433 


Industry 
Part 
Number 


Siliconix 
Direct 


Equivalent 


SEF511 
SEF512 
SEF513 
SEF520 
SEF521 
SEF522 
SEF523 
SEF530 
SEF531 
SEF532 
SEF533 
SEF540 
SEF541 
SEF542 
SEF543 
SEF620 
SEF621 
SEF622 
SEF623 
SEF630 
SEF631 
SEF632 
SEF633 
SEF710 
SEF711 
SEF712 
SEF713 
SEF720 
SEF721 
SEF722 
SEF723 
SEF730 
SEF731 
SEF732 
SEF733 
SEF820 
SEF821 
SEF822 
SEF823 
SEF830 
SEF831 
SEF832 
SEF833 
SGSP101 
SGSP111 
SGSP112 
SGSP116 
SGSP117 
SGSP118 
SGSP119 
SGSP121 
SGSP122 
SGSP130 
SGSP131 
SGSP132 
SGSP138 
SGSP139 
SGSP140 
SGSP141 
SGSP142 
SGSP148 
SGSP149 
SGSP151 
SGSP152 
SGSP154 
SGSP155 
SGSP156 
SGSP157 
SGSP158 
SGSP311 
SGSP317 
SGSP318 
SGSP319 


IRF511 
IRF512 
IRF513 
IRF520 
IRF521 
IRF522 
IRF523 
IRF530 
IRF531 
IRF532 
IRF533 
IRF540 
IRF541 
IRF542 
IRF543 
IRF620 
IRF621 
IRF622 
IRF623 
IRF630 
IRF631 
IRF632 
IRF633 
IRF710 
IRF711 
IRF712 
IRF713 
IRF720 
IRF 721 
IRF722 
IRF723 
IRF730 
IRF731 
IRF732 
IRF 733 
IRF820 
IRF821 
IRF822 
IRF823 
IRF830 
IRF831 
IRF832 
IRF833 
IRFF112 
IRFF120 
IRFF120 


IRFF131 
IRFF131 
IRFF433 
IRFF320 
2N6800 


IRFF422 
IRFF423 
IRFF312 
BUZ10 


2N6794 
IRFF110 
IRFF110 
IRFF423 
IRFF312 
IRFF313 
IRFF121 
IRFF121 
80220 
IRF632 
VNSO009D 
IRF820 


BUZ10 
iRF821 
IRF722 


ІНЕ510 


IRFF331 
IRFF220 
IRFF432 
IRFF532 


IRFF422 


2N6794 


Siliconix 
Nearest 
Equivalent 


Industry 
Part 
Number 


SGSP352 
SGSP354 
SGSP355 
SGSP356 
SGSP357 
SGSP358 
SGSP361 
SGSP362 
SGSP363 
SGSP366 
SGSP367 
SGSP368 
SGSP381 
SGSP382 
SGSP471 
SGSP477 
SGSP479 
SGSP511 
SGSP517 
SGSP519 
SGSP521 
SGSP522 
SGSP530 
SGSP531 
SGSP532 
SGSP561 
SGSP562 
SGSP563 
SGSP564 
SGSP567 
SGSP568 
SGSP571 
SGSP572 
SGSP574 
SGSP575 
SGSP576 
SGSP577 
SGSP581 
SGSP582 
SGSP591 
SGSP592 
SML2P15 
SML2P20 
SML3P06 
SML3P10 
SMM14N65 
SMM20N50 
SMM24N40 
SMM40N20 
зммвомо5 
зммвомов 
SMM70NO05 
SMM70NO06 
SMP2P15 
SMP2P20 
SMP3P06 
SMP3P10 
SMP9P15 
SMP11P20 
SMP16P06 
SMP20P10 
SMP25NO05 
SMP25N06 
5МРБОМО5 
SMP50NO6 
SMP60NO05 
SMP6ON06 
SMV1P06 
SMV1P10 
SMV1P15 
SMV1P20 
SNO120NB 
SNO130NB 
SNO140NB 
SSH3N70 
SSH4N55 
SSH4N60 
SSH4N70 
SSH6N55 


Siliconix 
Direct 
Equivalent 


IRF510 
IRF823 
IRF710 
IRF711 


ІНЕ540 
IRF540 


IRF632 
VNTOOSD 


IRF150 
IRF242 
IRF450 


IRF232 


IRF140 
IRF140 
IRF353 
ЇҢЕ431 
ІНЕ242 
УМ5ООЗА 
IRF150 
IRF150 
IRF453 
IRF352 


IRF242 


SML2P15 
SML2P20 
SML3P06 
SML3P10 
SMM14N65 
SMM20N50 
SMM24N40 
SMM40N20 
SMM60NO5 
SMM60NO6 
5ММ7ОМО5 
SMM70NO6 
SMP2P15 
SMP2P20 
5МРЗРОб 
SMP3P10 
SMP9P15 
SMP11P20 
SMP16P06 
SMP20P10 
SMP25N05 
SMP25N06 
SMP50NO05 
SMP50NO06 
SMP60NO5 
SMP60NO6 
SMV1P06 
SMV1P10 
SMV1P15 
SMV1P20 
SNO120NB* 
SNO130NB* 
SNO140NB* 


Siliconix 
Nearest 
Equivalent 


IRF521 
IRF521 


IRF743 
IRF743 


IRF543 
IRF543 


IRF132 


IRF432 
IRF133 
IRF133 
IRF433 
IRF332 
IRF333 


IRF343 


IRF 151 
IRF 151 
IRF151 
IRF 151 


2N7066 
2N7066 
2N7066 
2N7066 
2N7066 


1-7 


Cross Reference (Cont’d) 


Siliconix 


Industry 
Part 
Number 


SSH6N60 
SSH8N60 
SSM4N55 
SSM4N60 
SSM4N70 
SSM6N55 
SSMEN60 
SSM6N70 
SSM8N55 
SSM8N60 
SSM10N70 
SSM15N55 
SSM15N60 
SSM20N45 
SSM20N50 
SSM25N35 
SSM25N40 
SSM40N15 
SSM40N20 
SSP3N70 
SSP4N55 
SSP4N60 
SSP4N70 
SSP6N55 
55Р6М60 
TA9437A 
TA9437B 
UFN120 
UFN121 
UFN122 
UFN123 
UFN130 
UFN131 
UFN132 
UFN133 
UFN140 | 
UFN141 
UFN142 
UFN143 
UFN150 
UFN151 
UFN152 
UFN153 
UFN220 
UFN221 
UFN222 
UFN223 
UFN230 
UFN231 
UFN232 
UFN233 
UFN240 
UFN241 
UFN242 
UFN243 
UFN250 
UFN251 
UFN252 
UFN253 
UFN320 
UFN321 
UFN322 
UFN323 
UFN330 
UFN331 
UFN332 
UFN333 
UFN340 
UFN341 
UFNS342 
UFN343 
UFN350 
UFN351 
UFN352 
UFN353 
UFN420 
UFN421 
UFN422 
UFN423 


Siliconix 
Direct 
Equivalent 


УМ5008А 
ММ5ООВА 


VNSO08D 
VNSO08D 
IRF341 
IRF340 


IRF130 
IRF131 
IRF132 
IRF 133 
ІВЕ140 
IRF141 
IRF142 
IRF143 
IRF150 
IRF151 
IRF152 
IRF153 


IRF230 
IRF231 
IRF232 
IRF233 
IRF240 
IRF241 
IRF242 
IRF243 
IRF250 
IRF251 
IRF252 
IRF253 


IRF330 
IRF331 
IRF332 
IRF333 
IRF340 
IRF341 
IRF342 
IRF343 
IRF350 
IRF351 
IRF352 
IRF353 


Siliconix 
Nearest 
Equivalent 


2N7066 
2N7066 
VNSO09A 
VNSOOSA 
УМТООЗА 


ММТООВА 
SMM14N65 
SMM14N65 
SMM14N65 
SMM14N65 
SMM14N65 
SMM20N50 
SMM20N50 
SMM24N40 
SMM24N40 
SMM40N20 
SMM40N20 
VNTOO9SD 
VNSOO9D 
VNSOO9D 
VNTOO9D 


IRF 132 
IRF 133 
IRF132 
IRF133 


IRF232 
IRF233 
IRF232 
IRF233 


IRF332 
IRF333 
IRF332 
IRF333 


IRF432 
IRF433 
IRF432 
IRE433 


Industry 
Part 
Number 


UFN430 
UFN431 
UFN432 
UFN433 
UFN440 
UFN441 
UFN442 
UFN443 
UFN450 
UFN451 
UFN452 
UFN453 
UFN510 
UFNS511 
UFN512 
UFNS513 
UFN520 
UFN521 
UFN522 
UFN523 
UFNS30 
UFN531 
UFN532 
ОЕМ533 
UFN540 
UFN541 
UFN542 
UFN543 
UFN610 
UFN611 
UFN612 
UFN613 
UFN620 
UFN621 
UFN622 
UFN623 
UFN630 
UFN631 
UFN632 
UFN633 
UFN640 
UFN641 
UFN642 
UFN643 
UFN710 
UFN711 
UFN712 
UFN713 
UFN720 
ЏЕМ721 
UFN722 
UFN723 
UFN730 
UFN731 
UFN732 
UFN733 
UFN740 
ОРМ741 
UFN742 
UFN743 
ОҒМ820 
UFN821 
UFN822 
UFN823 
UFN830 

UFN831 

UFN832 

UFN833 

UFN840 

UFN841 

UFN842 

UFN843 

UFND110 
UFND113 
UFND120 
UFND123 
UFND210 
UFND213 
UFND220 


Direct 


Equivalent 


IRF430 
IRF431 
IRF432 
IRF433 _ 
IRF440 
IRF441 
IRF442 
IRF443 
IRF450 
IRF451 
IRF452 
IRF453 
IRF510 
IRF511 
IRF512 
IRF513 
IRF520 
IRF521 
IRF522 
IRF523 
IRF530 
IRF531 
IRF532 
IRF533 
IRF540 
IRF541 
IRF542 
IRF543 
IRF610 
IRF611 
IRF612 
IRF613 
IRF620 
IRF621 
IRF622 
IRF623 
IRF630 
IRF631 
IRF632 
IRF633 
IRF640 
IRF641 
IRF642 
IRF643 
IRF710 
IRF?11 
IRF712 
IRF713 
IRF720 
IRF721 
IRF722 
IRF723 
IRF730 
IRF731 
IRF732 
IRF733 
IRF740 
IRF741 
IRF742 
IRF743 
IRF820 
IRF821 
IRF822 
IRF823 
IRF830 
IRF831 
IRF832 
IRF833 
IRF840 
IRF841 
IRF842 
IRF843 
IRFD110 
IRFD113 
IRFD120 
IRFD123 
IRFD210 
IRFD213 
IRFD220 


* Consult your local sales representative for device data 


1-8 


industry 
Part 
Number 


UFND223 
UFNF 110 
UFNF111 
UFNF112 
UFNF 113 
UFNF 120 
UFNF 121 
UFNF 122 
UFNF 123 
UFNF 130 
UFNF 131 
UFNF132 
UFNF 133 
UFNF210 
UFNF211 
UFNF212 
UFNF213 
UFNF220 
UFNF221 
UFNF222 
UFNF223 
UFNF230 
UFNF231 
UFNF232 
UFNF233 
UFNF310 
UFNF311 
UFNF312 
UFNF313 
UFNF320 
ОЕМЕЗ21 
UFNF322 
UFNF323 
UFNF330 
UFNF331 
UFNF332 
UFNF333 
UFNF420 
UFNF421 
UFNF422 
UFNF423 
UFNF430 
UFNF431 
UFNF432 
UFNF433 
UFNZ20 
UFNZ22 
UFNZ30 
UFNZ32 
ЏЕМ240 
UFNZ42 
VN10KE 
VN10KM 
VNI10OLE 
VN10LM 
УМЗБАВ 
VN40AD 
VN46AD 
VN66AD 
VN67AB 
VN67AD 
VN88AD 
VN89AD 
VN9OAB 
VN99AB 
VNO104N2 
VNO104N6 


VNO106ND 


VNO106N2 
VNO106N3 
VNO106N5 
VNO106N6 
VNO106N7 
VNO109N2 
VNO109N5 
VNO116N5 
VNO204N2 
VNO204N6 
VNO204N7 


Siliconix 
Direct 
Equivalent 


IRFD223 
IRFF110 
ІНЕР111 
ІНЕЕ1 12 
ІНЕР1 13 
IRFF120 
IRFF121 
IRFF122 
IRFF123 
IRFF130 
IRFF131 
IRFF132 
IRFF133 
IRFF210 
IRFF211 
IRFF212 
IRFF213 
IRFF220 
IRFF221 
IRFF222 
IRFF223 
IRFF230 
IRFF231 
IRFF232 
IRFF233 
IRFF310 
IRFF311 
IRFF312 
IRFF313 
IRFF320 
IRFF321 
IRFF322 
IRFF323 
IRFF330 
IRFF331 
IRFF332 
IRFF333 
IRFF420 
IRFF421 
IRFF422 
IRFF423 
IRFF430 
IRFF431 
IRFF432 
IRFF433 


SMP50NO5 
5МРБОМО5 


VN10KE 
VN10KM 
VN10LE* 
VN10LM* 
ММЗБАВ“ 
VN40AD* 
VN46AD* 
VN66AD* 
VN67AB* 
VN67AD* 
VN88AD* 
VN89AD* 
VN90AB* 
VN66AB* 


Siliconix 
Nearest 
Equivalent 


80271 
BUZ71A 
BUZ11 
SMP25N05 


IRFF113 
VQ1006J* 
IRFD123 
IRFF113 


. IRFD123 


IRF513 
VQ1006J* 
VQ1006P* 
IRFF112 
IRF512 
IRF612 
IRFF113 
VQ2001J* 
VQ2001P* 


Cross Reference (Cont'd) 


Industry 
Part 
Number 


ммоговмг 
VNO210N2 
УМ0210М5 
VNO300B 
VNO300D 
VNOSOOL 
VNO300M 
VNOS335N1 
VNO335N2 
VNO335N5 
VNO340N1 
VNOS340N2 
VNO340N5 


VNO345N1: 


VNO345N2 
VNO345N5 
VNO350N1 
VNO350N2 
VNOS350N3 
VNOS350N5 
VNO355N1 
VNOS355N5 
VNOS360N1 
VNOS360NS5S 
VNO400A 
VNO400D 
VNO401A 
VNO401D 
VNOS35N2 
VNOS40N2 
VNOS40N3 
VNOS45N2 
VNO550N2 
VNO600A 
VNO600D 
ММО6ОТА 
VNO601D 
VNO606L 
VNO606M 
VNO610L 
VNO610LL 
VNO635N2 
VNO635N5 
VNO640N2 
VNO640N5 
VNO645N2 
VNO645N5 
VNO650N2 
VNO650N5 
VNO800A 
VNO800D 
VNO801A 
VNO0801D 
VNO808L. 
VNO808M 
VN1000A 
VN1000D 
VN1001A 
УМ10010 
УМ10081. 
VN1106N1 
VN1106N2 
VN1106N5 
VN1110N1 
VN1110N2 
VN1110N5 
VN1116N1 
VN1116N2 
ММ1116М5 
VN1120N1 
VN1120N2 
VN1120N5 
VN1200A 
VN1200D 
VN1201A 
VN1201D 
VN1204N1 
VN1204N2 
VN1204N5 


* Consult your local sales representative for device data 


Siliconix 
Direct 
Equivalent 


VNO0300B* 
VNO0300D* 
VNO3O00L* 
VNO300M" 


IRFF321 
IRF721 


IRFF322 
IRF722 


IRF723 


IRF722 
VNSO09A 
VNSOOSD 
VNSO09A 
VNSOO09D 
IRF143 
IRFS43 
IRF143 
IRF543 


IRFF423 
IRFF422 
IRF143 
IRF543 

IRF 143 
IRF543 
VNO606L 
VNO606M 
VNO610L 
VNO610LL* 


IRF130 
IRF530 
IRF 132 
IRF532 
VNO808L 
VNO808M 
IRF130 
IRF530 
IRF132 
IRF532 
VN1008L* 


IRF513 


Siliconix 
Nearest 
Equivalent 


IRFF113 
ІНЕР112 
ІНЕ512 


IRF333 - 
IRF332 


IRF433 
IRFF433 


IRF432 
IRFF432 
VN3515L 


IRFF313 
IRFF312 
VN4012L” 


IRFF313 
IRF713 
IRFF312 
IRF712 
IRFF423 
IRF823 
IRFF422 
IRF822 


IRF133 
IRFF113 


IRF132 
IRFF113 
IRF523 
IRF133 
VN1706B* 
IRF612 
IRF232 
VN2406B* 
IRF612 
IRF241 
IRF641 
IRF243 
IRF643 
IRF133 
2N6782 
IRF521 


Industry 
Part 
Number 


VN12068 
VN1206D 
VN1206L 
VN1206M 
VN1206N1 
VN1206N2 
VN1206N5 
VN1210L 
VN1210M 
VN1210N1 
VN1210N2 
VN1210N5 
VN1220N1 
VN1220N2 
VN1304N6 
VN1304N7 
VN1310N2 
VN1706B 
VN1706D 
VN1706L 
VN1706M 
VN1710L 
VN1710M 
VN1720M 
VN2010L 
VN2020L 
VN2222KM 
VN2222L 
VN2222LL 
VN2222LM 
VN2306N1 
VN2306N5 
VN2310N1 
VN2310N5 
VN2316N1 
VN2316N5 
VN2320N1 
VN2320N5 
VN2335N1 
VN2335N5 
VN2340N1 
УМ2340М5 
VN2345N1 
VN2345N5 
VN2350N1 
VN2350N5 
VN2406B 
VN2406D 


. VN2406L 


VN2406M 
VN2410L 
VN2410M 
VN3500A 
VN3500D 
VN3501A 
VN3501D 
VN3515L 
VN4000A 
VN4000D 
VN4001A 
VN40001D 
VN4012L 
VN4501A 
VN4501D 
VN4502A 
VN4502D 
VN5001A 
VN5001D 
УМБООЗА 
VN5002D 
ММСООЗА 
VNCO10B 
VNCO10D 
VNCO11B 
VNCO11D 
VNDO10B 
VNDO10D 
УМ00118 
УМ00110 


Siliconix 
Direct 
Equivalent 


VN12068* 
VN1206D* 
VN1206L* 

VN1206M* 


VN1210L* 
VN1210M* 


IRF612 
VQ2001J* 
VQ2001P* 


VN1706B* 
VN1706D* 
VN1706L* 
VN1706M* 
VN1710L* 
VN1710M* 
VN1720M* 
VN2010L 
VN2020L* 


VN2222KM" 


VN2222L* 
VN2222LL* 
VN2222LM"* 
ІНЕ143 
IRF543 
IRF 142 
IRF542 
IRF242 
IRF642 
IRF242 
IRF642 
IRF341 
IRF741 
IRF340 
IRF740 
IRF443 
IRF843 
IRF442 
IRF842 
VN2406B* 
VN2406D* 
VN2406L 
VN2406M* 
VN2410L 
VN2410M 


VN3515L 


VN4012L* 


5мм60моб 
VNCO010B* 
VNCO10D" 
VNCO010B*" 
VNCO10D* 
VNE010B* 
VNEO10D* 
VNE010B* 
ММЕО100“ 


Siliconix 
Nearest 


Equivalent 


IRF133 
2N6782 
IRF521 


IRF132 
2N6782 
IRF520 
IRF232 


VNSOAB* 


IRF331 
IRF731 
IRF333 
IRF733 


IRF330 
IRF730 
IRF332 
IRF732 


IRF431 
IRF831 
IRF433 
IRF833 
IRF430 
IRF830 
IRF432 
IRF832 


Industry 
Part 
Number 


ММЕООЗА 
VNEO10B 
ММЕО100 
VNE011B 
VNEO11D 
VNG004A 
VNJOO4A 
VNLOO1A 
VNLOOSA 
УММООТА 
МММООБА 
УММОО2А 
VNNOO6A 
УМРООгА 
УМРООВА 
УМБООВА 
VNSO08D 
VNSO009A 
VNSO09D 
VNS012A 
УМ5013А 
УМТООВА 
VNTOO8D 
VNTOOSA 
VNTOO9D 
УМТО12А 
УМТО1ЗА 
VP0104N5 
VP0106N2 
VP0106N5 
VP0106N7 
VP0109N5 
VP0116N2 
VP0120N2 
VP0204N5 
VPO0206N2 
VP0206N5 
VP0210N2 
VP0210N5 
VP0216N2 
VP0216N5 
VP0220N2 
VP0300B 
УРОЗООІ. 
VP0300M 
VPO610L 
VP0808B 
VPO808L 
VP0808M 
VP1008B 
VP1008L 
VP1008M 
VP1106N1 
VP1106N2 
VP1110N2 
VP1116N2 
VP1120N2 
VP1204N2 
VP1206N5 
VP1210N2 
VP1216N2 
VP1216N5 
VP1220N2 
VP1306N2 
VP1316N2 
VP1320N2 
VP2020L 
VP2410L 
VP4030L 
VQ1000CJ 
VQ1000CP 
VQ1000J 
VQ1000P 
VQ1001G 
VQ1001J 
VQ1001P 
VQ2001G 
VQ2001J 
ма2001Р 


Siliconix 
Direct 
Equivalent 


VNEO10B* 
VNEO10D* 
VNEO10B"* 
VNEO10D* 


SMM40N20 


SMM40N20 
iRF331 
SMM24N40 
IRF330 
SMM24N40 
IRF431 
SMM20N50 
IRF430 
SMM20N5O 
VNSOOBA 
VNS008D 
VNSO09A 
VNSOO09D 
SMM14N65 
SMM14N65 
ММТООВА 
VNTOOBD 
VNTOO9A 
VNTOOSD 
SMM14N65 
SMM14N65 
IRF9523 
IRFF9123 
IRF9523 
IRFD9123 
IRF9623 
IRFF9222 
IRFF9222 
IRF9523 
IRFF9123 
IRF9523 
IRFF9122 
IRF9623 
IRFF9222 
IRF9622 
IRFF9222 
VP0300B* 
VP0300L* 
УРОЗООМ" 
VP0610L 
VP0808B* 
VPOBOBL* 
МРОВОВМ“ 
VP1008B 
VP1008L 
VP1008M 
IRF9133 
IRFF9123 
IRFF9122 
IRFF9222 
IRFF9222 
IRFF9123 
IRF9523 
IRFF9122 
IRFF9222 
IRF9620 
IRFF9222 
IRFF9123 
IRFF9222 
IRFF9222 
VP2020L 
VP2410L 
VP4030L 
VQ1000J* 
VQ1000P* 
VQ1000J* 
VQ1000P* 
VQ1001P* 
VQ1001J* 
VQ1001P* 
VQ2001P* 
VQ2001J* 
VQ2001P* 


Siliconix 
Nearest 
Equivalent 


{RF 150 


Cross Reference (СопРа) 


Industry 
Part 
Number 


VQ3001G _ 


VQ3001J 
VQ3001NE 
VQ3001N7 
VQ3001P 
YTF120 
YTF121 
YTF122 
YTF123 
YTF130 
YTF131 
YTF132 
YTF133 
YTF140 
YTF141 
YTF142 
YTF143 
YTF150 
YTF151 
YTF152 
YTF153 
YTF220 
YTF221 
YTF222 
YTF223 
YTF230 
YTF231 
YTF232 
YTF233 
YTF241 
YTF242 
YTF243 
YTF250 
YTF251 
YTF252 
YTF253 
YTF320 
YTF321 
YTF322 
YTF323 
YTF330 
YTF331 
YTF332 
YTF333 
YTF340 
YTF341 
YTF342 
YTF343 
YTF350 
YTF351 
YTF352 
YTF353 
YTF420 
YTF421 
YTF422 
YTF423 
YTF430 
YTF431 
YTF432 
YTF433 
YTF440 
YTF441 
YTF442 
YTF443 
YTF450 
YTF451 
YTF452 
YTF453 
YTF510 
ҮТЕ511 
YTF512 
YTF513 
YTF520 
YTF521 
YTF522 
YTF523 
YTF530 
YTF531 
YTF532 


* Consult your local sales representative for device data 


1-10 


Siliconix 
Direct 
Equivalent 


VQ3001P” 
VQ3001J* 
VQ3000J* 
VQ3000P* 
VQS3001P* 


IRF130 
IRF131 
IRF132 
IRF133 
IRF 140 
IRF 141 
IRF142 © 
IRF 143 
IRF 150 
IRF 151 
IRF 152 
IRF 153 


IRF230 
IRF231 
IRF232 
IRF233 
IRF241 
IRF242 
IRF243 
IRF250 
IRF251 
IRF252 
IRF253 


IRF330 
IRF331 
IRF332 
IRF333 
IRF340 
IRF341 
IRF342 
IRF343 
IRF350 
ІНЕЗ51 
IRF352 
IRF353 


IRF430 
IRF431 
IRF432 
IRF433 
IRF440 
IRF441 
IRF442 
IRF443 
IRF450 
IRF451 
IRF452 
IRF453 
IRF510 
IRF511 
IRF512 
IRF513 
IRF520 
IRF521 
IRF522 
IRF523 
IRF530 
IRF531 
IRF532 


Siliconix 
Nearest 
Equivalent 


IRF132 
IRF133 
IRF 132 
IRF133 


IRF232 
IRF233 
IRF232 
IRF233 


IRF332 
IRF333 
IRF332 
IRF333 


IRF432 
IRF433 
IRF432 
IRF433 


Industry 


ZVNO1A3A 
2УМ№01АЗВ 
ZVNO1A3L 
СУМО2А2В 
ZVNO2A3B 
ZVN12A2B 
ZVN12A3B 
2ум0104м 
2УМ0108М 
ZVN0109B 
ZVNO0109L 
ZVNO0109M 
ZVNO110A 
2УМ01108 
ZVWNO110L 
2УМ0110М 
ZVNO114L 
ZVN0115B 
ZVNO115L 
2УМ0115М 
2 УМ0116ҮА 
ZVNO0116B 
ZVN0120A 
2УМ0120В 
ZVNO120L 
ZVN0122B 
ZVNO0122L 


Siliconix 
Direct 
Equivalent 


ІНЕ5ЭЗ 
IRF540 
IRF541 
IRF542 
IRF543 
IRF610 
IRF611 
IRF612 
IRF613 
IRF620 
IRF621 
IRF622 
IRFe23 
IRF630 
IRF631 
IRF632 
IRF633 
IRF640 
IRF641 
IRF642 
IRF643 
IRF710 
IRF711 
IRF712 
IRF713 
IRF720 
IRF721 
IRF722 
IRF723 
IRF730 
IRF731 
IRF732 
IRF733 
IRF740 
IRF741 
IRF742 
IRF743 
IRF820 
IRF821 
IRF822 
IRF823 
IRF830 
IRF831 
IRF832 
IRF833 
IRF840 
IRF841 
IRF842 
IRF843 
VNO300L* 
IRFF113 
VNO300D* 
VNO300L* 
VNO300B* 
VNO300D* 
IRFF113 
IRFF113 
IRFF133 
IRFF133 


2N6661 
IRF623 


VN1206L* 
VN1206B* 
VN1206D* 


IRF613 


VN1710L* 
VN1706B* 
VN2410L 
IRFF212 
IRF612 


IRF133 
IRF132 


IRF132 


IRF132 


2N6784 
IRF613 
IRF233 


2N6790 
IRF612 


Siliconix 
Nearest 
Equivalent 


Industry 


гумотггм 
ZVNO0204B 
ZNVNO0206B 
ZWVNO206L 
ZVNO209B 
ZVNO209L 
гумогтов 
24302101 
гумогтав 
ZVNO214L 
ZNVNO0214M 
ZVN0215B 
2М302151. 
ZVNO0215M 
гумогтвм 
ZVNO2208 
ZVNO220L 
гумоггом 
ZVNO222B 
ZNVNO222L 
ZVNO222M 
ZVNO330B 
ZVNOS330L 
ZVNO330M 
2УМОЗЗ5В 
ZVNO335L 
ZVNO335M 
ZVN0340B 
ZVNO340L 
ZVNO340M 
ZVN0345B 
ZVNO345L 
ZVNO0345M 
ZNVNO350B 
ZVNO350L 
ZVNO350M 
ZVNO355L 
ZVNO355M 
ZVNOS360L 
ZVNO360M 
ZWVNO365L 
ZVNO445M 
ZNVNO455M 
ZVN0460M 
ZVNO0465M 
ZVNO530B 
ZWVWNO53O0L 
ZVNO0535B 
ZWVNO535L 
2УМ0540В 
ZVNO540L 
2УМ0545В 
ZVNO545L 
ZVN1104B 
ZVN1106B 
ZVN1106L 
ZVN1106M 
ZVN1109B 
ZVN1109L 
ZVN1110B 
ZVN1110L 
ZVN1114B 
ZVN1114L 
ZVN1114M 
ZVN1116B 
ZVN1116L 
ZVN1116M 
ZVN1120B 
ZVN1120L 
ZVN1120M 
ZVN1130B 
ZVN1130L 
ZVN1130M 
ZVN1135B 
ZVN1135L 
ZVN1135M 
ZVN11408 
ZVN1140L 
ZVN1140M 


Siliconix 
Direct 
Equivalent 


IRFF113 
IRFF113 
IRF513 
IRFF112 
IRF512 
IRFF112 
IRF540 
IRFF213 
IRF613 


IRFF212 
IRF612 


IRFF323 
IRF723 


IRFF323 
IRF723 


IRFF322 
IRF722 


2N6793 
IRF821 


IRFF422 
IRF822 


VNSOO9D 
VNSO009A 
VNSO09D 
VNS009A 
VNTOOSD 
IRF441 
VNSOO9A 
УМ5ООЗА 
VNTOO9A 
IRFF313 


IRFF313 
IRF713 
IRFF312 
IRF712 
IRFF421 
IRF823 
IRFF113 
IRFF113 
IRF513 
IRF 133 
IRFF112 
IRF512 
IRFF112 
IRF512 
2N6784 
IRF611 


IRFF212 
IRF612 


IRFF212 
IRF612 


IRFF311 
IRF711 


ІНЕЕЗ11 
ІНЕ?11 


ІНЕЕЗ10 
IRF710 
IRF332 


Siliconix 
Nearest 
Equivalent 


IRF232 


IRF233 
2N6784 
IRF613 
IRF233 
IRF232 


IRF232 
2N6784 
IRF612 
IRF232 


IRF333 


IRF333 


IRF332 


IRF433 


IRF432 


IRF333 


IRF233 


IRF232 


. IRF232 


IRF333 


IRF333 


Cross Reference (Cont’d) 


Industry Siliconix Siliconix Industry . Siliconix . Siliconix 


Industry Siliconix Siliconix 


Part Direct Nearest Part Direct | Nearest Part Direct Nearest .. 

Number Equivalent Equivalent Number: Equivalent Number Equivalent Equivalent 
2УМ11458 IRFF423 . ZVP12A3B IRFF9131 2N6761 2N6762 
ZVN1145L IRF823 ZVP12A3L IRF9531 2N6762 2N6762 
ZVN1145M IRF433 2УР0104В IRFF9123 2N6763 2N6764 
ZVN1204B IRFF123 ZVP0104L. IRF9523 2N6764 2N6764 
ZVN1206B IRFF123 ZVP0106B IRFF9123 2N6765' 2N6766 
ZVN1206L IRF523 ZVPO0106L IRF9523 2N6766 2N6766 
ZVN1208B IRFF122 ZVP0108B IRFF9122 2N6767 2N6768 
ZVN1209B IRFF122 . ZVP0109B IRFF9122 2N6768 2N6768 
ZVN1209L IRF522 ZVP0109L. IRF9523 2N6769 2N6770 
ZVN1209M IRF132 ZVP0110B IRFF9 122 . 2N6770 2N6770 
ZVN1210L IRF510 ZVP0110L IRF9523 2N6781 2N6782 
ZVN1210M IRF132 ZVP0114B IRFF9233 2N6782 2N6782 
ZNN1214B IRFF233 ZVP0114L IRF9622 2N6783 2N6784 
ZVN1214L IRF633 ZVP0116L IRF9620 2N6784 2N6784 
ZVN1214M IRF233 ZVPO0120L IRF9620 2N6785 2N6786 
ZVN1215B 2N6790 ZVP0204B IRFF9121 2N6786 2N6786 
ZVN1215L IRF621 ZVPO0204L IRF9533 2N6787 2N6788 
ZVN1215M IRF233 ZVP0204M IRF9133 2N6788 2N6788 
ZVN1216B 2N6784 ZVP0206B IRFF9121 2N6789 2N6790 
ZVN1216L ІҢЕ610 2\/РО2061. IRF9533 2N6790 2N6790 
ZVN1216M IRF232 ZVP0206M IRF9133 2N6791 2N6792 
ZVN1220B 2N6784 ZVP0208B IRFF9 120 . 2N6792 2N6792 
ZVN1220L IRF610 ZVPO208L IRF9533 ` 2N6793 2N6794 
ZNN1220M IRF232 ZVP0208M IRF9132 2N6794 2N6794 
ZVN1222B 2N6790 ZVPO209L IRF9533 2N6795 2N6796 
ZVN1222L . IRF610 ZVP0209M IRF9133 2N6796 2N6796 
ZVN1222M IRF232 ZVP0210B IRFF9 132 2N6797 2N6798 
ZVN1308A VN1210L* ZVP0210M IRF9133 . 2N6798 2N6798 
ZVN1308B VN90AB* 2УР02141. IRF9633 2N6799 2N6800 
ZVN1309A VN1210L* ZVP0214M IRF9233 2N6800 2N6800 
ZVN1309B VN90AB* ZVP0216L IRF9632 2N6801 2N6802 
ZVN1310A VN1206L* ZVPO220L IRF9632 2N6802 2N6802 
2УМ13108 VN1206B* ZVP0220M ІҢЕ9230 2N6803 2N6804 
СУМ1З14 А VN1710L* ZVP1104B IRFF9 133 2N6804 2N6804 
2УМ13148 NOS100B* ZVP1104L. IRF9533 2N6805 2N6806 
ZVN1316A VN1710L* ZVP1104M IRF9133 2N6806 2N6806 
ZVN13168 VN1706B* ZVP1106B IRFF9133 2N6844 2N6845 
ZVN1320B IRFF212 ZVP1106L IRF9533 2N6845 2N6845 
ZVN1408A VN1210L* ZVP1106M IRF9133 2N6846 2N6847 
2УМ14088 VN90AB* ZVP1108B IRFF9132 2N6847 2N6847 
ZVN1409A VN1210L* ZVP1108L IRF9533 2N6848 2N6849 
ZVN1409B VN90AB* ZVP1108M IRF9132 2N6849 2N6849 
ZVN1410A VN1206L* ZVP1109L IRF9533 2N6850 2N6851 
2УМ14108 VN1206B* ZVP1109M IRFF9132 2N6851 2N6851 
ZVN1414A VN1710L* ZVP1110B IRFF9132 2N7000 2N7000 
ZVN1416A VN1710L* ZVP1110L IRF9532 7 2N7001 2N7001 
2УМ14168 VN1706B* ZVP1114L IRF9633 2N7002 2N7002 
ZVN1420A VN2020L* ZVP1116L IRF9632 2N7004 2N7004 
ZVN1420B IRFF212 ZVP1120L IRF9632 2N7005 2N7005 
ZNVN2104B IRFF212 ZVP1204B IRFF9131 2N7006 2N7006 
ZVN2106B IRFF212 ZVP1204L IRF9531 2N7007 2N7007 
ZVN21108 IRFF212 ZVP1206B IRFF9132 2N7008 2N7008 
гумггогв IRFF212 ZVP1206L IRF9531 2N7010 237010" 
ZVN2204B IRFF212 ZVP1208B IRFF9130 2N7011 2N7011* 
ZVN2206B IRFF212 ZVP1208L IRF9530 2N7012 2N7012 
ZVN2208B IRFF212 ZVP1208M ІҢЕ9130 2N7013 2N7013 
ZVN2210B IRFF212 ZVP1209L IRF9530 2N7014 2N7014 
ZVN3302B IRFF212 ZVP1210B IRFF9 130 2N7016 2N7016 
ZVN3304B IRFF212 ZVP1210L IRF9530 2N7019 2N7019 
ZVN3306B IRFF212 ZVP1304B IRFF9123 2N7020 2N7020 
ZVP01A2B IRFF9131 ZVP1306B IRFF9123 2N7021 2N7021 
ZNVPO1A2L IRF9523 ZVP1308B IRFF9123 2N7022 2N7022 
ZVP01A3B IRFF9131 2МР13098 IRFF9122 2N7023 2N7023 
ZVP01A3B IRF9523 ZVP1310B IRFF9122 2N7024 2N7024 
ZVPO1A3L IRF9523 ZVP13148 IRFF9223 2N7025 2М7025 
ZVP02A2B IRFF9131 ZVP1316B IRFF9222 2N7026 2N7026 
ZVPO02A2L IRF9533 ZVP1404B IRFF9123 2N7027 2N7027 
ZVPO2A2M IRF9133 ZVP1406B IRFF9123 2N7030 2N7030 
ZVP02A3B IRFF9131 ZVP1416B IRFF9222 2N7054 2N7054 
ZVPO2ZA3L IRF9533 ZVP2116M IRF9230 2N7055 2N7055 
ZVP02A3M IRF9133 2N6659 2N6659* . eN7057 2N7057 
ZVP11A2B IRFF9131 2N6660 2N6660" 2N7058 2N7058 
ZVP11A2L IRF9533 2N6661 2N6661 . 2М7060 2N7060 
ZVP11A2M IRF9133 2N6755 2N6756 2N7061 2N7061 
ZVP11A3B IRFF9131 2N6756 2N6756 2N7063 2N7063 
ZVP11A3L IRF9533 2N6757 2N6758 2N7064 247064 . 
ZVP11A3M  IRF9133 · 236758 236758 237066 247066 
ZVP12A2B IRFF9131 2N6759 2N6760 25Ј47 IRF9132 
ZVP12A2L IRF9531 2N6760 2N6760 25Ј48 IRF9233 


* Consult your local sales representative for device data 
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Cross Reference (Cont’d) 


industry 
Part 
Number 


25.49 
25250 
25.55 
25.56 
25./76 
25.77 
25278 
25.79 
25285 
28.86 
28.87 
28.88 
29.101 
28.102 
28.1127 
25К134 
2SK135 
2SK175 
25К176 
2SK176H 
2SK196H 
25К213 
25К214 
2SK214K 
28к215 
28к216 
25К216К 
2SK220 
2SK220H 
25К221 
2SK221H 
2SK258 
2SK258H 
2SK259 
2SK259H 
2SK260 
2SK260H 
28K261 
2SK262 
25К263 
25К264 
25К277 


Siliconix 


Direct 


Equivalent 


IRF9533 
IRF9533 


Siliconix 
Nearest 


Equivalent 


IRF9233 
IRF9232 
IRF9232 
IRF9232 
IRF9611 
IRF9610 
IRF9610 
IRF9610 
IRF9522 
IRF9611 
IRF9611 
IRF9610 


IRF9532 
IRF233 
IRF232 
IRF232 
IRF232 
IRF232 
IRFF210 
IRF613 


. IRF613 


IRF613 
IRF612 
IRF612 
IRF612 
IRF232 
IRF232 
IRF232 
IRF232 
IRF232 
IRF332 
IRF333 
IRF333 
IRF333 
IRF333 
IRF512 
IRF613 
IRF613 
IRF612 
IRF343 


Industry | 


Part 
Number 


2SK409 


"| 25К411 


Siliconix 
Direct 
Equivalent 


IRF713 
IRF330 
IRF431 
IRF231 


IRF821 
IRF342 
IRF441 
IRF732 
IRF833 
IRF340 


IRF241 


IRF822 


VNSOOSA 


Siliconix 
Nearest 


Equivalent 


IRF342 
IRF523 
IRF523 
IRF522 
IRF132 
IRF510 
IRF510 


IRF722 


IRF441 
IRF233 
IRF232 
IRF523 
IRF523 
IRFF312 
УМТООЗА 


ІНЕЗ51 
ІНЕ621 
IRF731 
IRF711 


IRF532 
IRF822 
IRF132 
IRF642 
IRF532 
IRF632 
IRF230 
IRF621 
IRF612 
IRF612 


Industry 
Part 
Number 


25К412 
2SK413 
2SK414 
2SK416LS 
2SK417 
25К418 
2SK419 
2SK420 
2SK428 
2SK429 
2SK430 
2SK440 
2SK441 
2SK442 
2SK447 
2SK512 
25К525 
2SK526 
2SK527 
2SK528 
2SK529 
2SK530 
25К531 
2SK532 


2SK535LS . 


2SK551 
25К552 
2SK553 
2SK554 
25К561 
2SK562 
2SK572 
2SK573 
2SK579 
25К580 
2SK600 
2SK654 
2SK654Z 
2SK682 
2SK683 
2SK699 
2SK737 


Siliconix 
Direct 
Equivalent 


IRF633 
IRF633 


247058 
237058 


Siliconix 
Nearest 
Equivalent 


IRF630 


IRF513 
IRF533 
IRF722 
IRF722 
IRF730 
IRF521 
IRF512 
IRFF223 
IRF632 
IRFF422 
IRF522 
IRF642 
IRF452 
IRF643 
IRF620 
IRF511 
IRF712 
IRF823 
IRF720 
IRF833 
IRF521 
IRF710 
IRF631 
IRF831 
IRF830 
IRF843 
IRF251 
SMP50NO05 
IRF631 
IRF741 
IRFF421 
IRF822 
IRF543 
IRF512 
IRF512 


2N7014 
80221 


This Cross Reference material is accurate to the best knowledge and belief of Siliconix incorporated. Since individual 
circuit design and layout can influence device performance, the purchaser must be responsible for the ultimate selection . 


and determination of interchangeability. 


* Consult your local sales representative for device data 
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Process Flows | 


_ MOSPOWER Process Flows 


In order to permit users to select product reliability levels to suit their application, Siliconix 
has established a series of optional product conditioning process flows. These include 
flows based on MIL-S-19500 and СЕСС 50000 screening flows. 


Details of these optional flows, associated quality conformance inspections and, for refer- _ 


ence, Siliconix’ standard process flows are shown on the following pages. 


Where the process flow level is indicated by a dash number (e.g. Flow -3), the dash 
number should be added to the part number when ordering (e.g. SMM20N50-3). 


Product screened to CECC flows should be ordered by the appropriate part numbers as 
defined in the latest revision of CECC 50000. 


MOSPOWER Military/Hi-Rel Process Flow 


These five optional Process Flows are intended for hermetically sealed products only. Referenced Test Methods are in 
accordance with the latest revision of MIL-STD-750. 


a b 
FLOWS -1®, 29), FLOW -3 FLOW -5 FLOW -7 
Preseal Inspection Preseal Inspection Preseal Inspection Preseal Inspection 
Method 2072 Method 2072 Method 2072 Method 2072 


Stabilization Bake 
Method 1032 
24 Hr. @ Maximum Rated 
Storage Temperature 


Stabilization Bake 
Method 1032 
24 Hr. @ Maximum Rated 
Storage Temperature 


Stabilization Bake 
Method 1032 
24 Hr. @ Maximum Rated 
Storage Temperature 


Stabilization Bake 
Method 1032 
24 Hr. @ Maximum Rated 
Storage Temperature 


Temperature Cycle Temperature Cycle Temperature Cycle 
Method 1051 Method 1051 Method 1051 


-55°C to +150°C -55°C to +150°C -55°C to +150°C 


Constant Acceleration | | Constant Acceleration | Constant Acceleration 
Method 2006 Method 2006 Method 2006 
| Fine Leak AQL 1% | Fine Leak Fine Leak 
Fine Leak Method 1071 Method 1071 Method 1071 
Method 1071 Condition G or H Condition G or H Condition G or H 


Gross Leak Gross Leak AQL 1% Gross Leak Gross Leak 
Method 1071 Method 1071 Method 1071 Method 1071 
Condition C Condition C Condition C Condition C 
Electrical Test Electrical Test Electrical Test Electrical Test 
100% to 100% to 100% to 100% to 
259 C Static Parameters 250 C Static Parameters 259 C Static Parameters 250 C Static Parameters 
HTGB Вигп-іп E 
Method 1042, Condition B Method 1042. Condition B 
48 Hr. @ 1509 С 48 Hr. @ 1500C 
Electrical Test 
100% to Electrical Test 
250C Static Parameters 100% to 
Read & Record 250C Static Parameters 
HTRB Burn-in | HTRB Burn-in HTRB Burn-in 
Method 1042, Condition A Method 1042, Condition A Method 1042, Condition A 
168 Hr. @ 1500C 168 Hr. @ 1500C 168 Hr. @ 1500C 


Electrical Test 
00% to 
25°C Static Parameters (C) 


Electrical Test 
00% to 
25°C Static Parameters 
Read, Record & Deltas 


Electrical Test 
100% to 
25°C Static Parameters (C) 


Group A 
Quality Conformance (d) 
250C Static LTPD = 5 
-550C Static LTPD = 5 


Сгоир А 
Quality Conformance (а) 
250C Static LTPD = 5 
-550C Static LTPD = 5 


Group A 


Group A 
Quality Conformance 
25°C Static | ТРО = 5 
-550C Static ТРО = 5 
125 °C Static ТРО = 5 
250C Dynamic | ТРО = 5 
External Visual LTPD = 5 


Quality Conformance 


250 C Static 0.65% AQL 


о | = 
125 9C Static LTPD = 5 External Visual AQL 1.5% 


250 C Dynamic | ТРО = 5 
External Visual LTPD = 5 


1259C Static | ТРО = 
25°С Dynamic LTPD = 5 
External Visual LTPD = 5 


NOTES: (а) Level - 1: U.S. Build, U.S. Test 
(b) Level - 2: Overseas Build, U.S. Test (Screening & ОС!) 
(c) Screen only 
(d) Groups B and C testing can be performed. See page 2-4 for details 
(е) Low power devices are available in -1 and -2 only. (грб (оп) >1 О and Pp <1.5 W) 


MOSPOWER Commercial/Industrial Process Flow 


These Process Flows are intended for both ћегте саћу sealed and plastic encapsulated products. 
Referenced Test Methods are in accordance with the latest revision of MIL-STD-750. 


FLOW -4 


Preseal Inspection 
Siliconix Standard 
MOSPOWER Visual 
Criteria 


Stabilization Bake 
Method 1032 
24 Hr. @ Maximum Rated 
Storage Temperature 


Fine Leak AQL 1% 
Method 1071 
Condition G or H (b) 


Gross Leak AQL 196 
Method 1071 
Condition D (Ы) 


Electrical Test 
100% to 
2509 C Static Parameters 


HTRB Вигп-іп 
Method 1042, Condition A 
96 Hr. @ 1509C 


Electrical Test 


96 to 


10 
250 C Static Parameters (а) 


Group A 
Quality Conformance 
25°C Static 0.65% AQL 
External Visual AQL 1.596 


STANDARD 
PROCESS FLOW 


Preseal inspection 

Siliconix Standard 

MOSPOWER Visual 
Criteria 


Stabilization Bake 
Method 1032 
24 Hr. Maximum Rated 
Storage Temperature 


Fine Leak AQL 1% 
Method 1071 
Condition G or H (b) 


Gross Leak AQL 196 
Method 1071 
Condition D (b) 


Electrical Test 
100% to 
| 250 C Static Parameters 


Group А 
Quality Conformance 
25°C Static 0.65% AQL 
External Visual AQL 1.596 


NOTES: (a) Screen only 
(b) Hermetic products only 
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MOSPOWER Generic Quality Conformance Testing for 
Flows -1, –2, & -3 


Quality Conformance Inspection testing for Flows -1, -2, and -3 is performed in the United States in 
accordance with the latest revision of MIL-S-19500. Reference Test Methods are in accordance with 


NOTES: 
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the latest revision of MIL-STD-750. 
Group B 


SUBGROUP 1 LTPD = 15 
Solderability 
Method 2026 

Resistance to Solvents 

Method 1022 


SUBGROUP 2 ГТРО = 10 
Temp. Cycle Method 1051 
Fine Leak Condition G 
Gross Leak Condition C 
Method 1071 
Electrical Test 
259 C End Points 
Read and Record 


SUBGROUP З LTPD-25 
Steady State Operating Life 
340 Hrs. Test Condition C 
Method 1042 
Electrical Test 
250C End Points 
Read and Record 


SUBGROUP 4 LTPD = 10 
Decap Internal Visual 
Method 2075 
Bond Strength 
Method 2037 


SUBGROUP 5 LTPD = 15 
Thermal Resistance 
Method 3161 


SUBGROUP 6 LTPD = 7 
| High Temp Life 
340 Hrs. Method 1032 


Electrical Test 
250 C End Points 
Read and Record 


Group C 


SUBGROUP 1 LTPD = 15 
Physical Dimensions 
Method 2066 


SUBGROUP 2 LTPD = 10 
Thermal Shock 25 °C 


Method 1056 Condition A or B 
Terminal Strength 
Method 2036 
Fine Leak Condition G 
Gross Leak Condition C 
Method 1071 
Moisture Resistance 
Method 1021 
External Visual 
Method 2071 
Electrical Test 
25°C End Points 
Read and Record 


SUBGROUP 3 LTPD = 10 
Shock Method 2016 
Variable Frequency Vibration 
Method 2056 
Constant Acceleration 
Method 2006 
Electrical Test 
25°С End Points 
Read and Record 


SUBGROUP 4 LTPD = 15 
Salt Atmosphere 
Method 1041 


SUBGROUP 5 LTPD = 15 
Barometric Pressure (а) 
Method 1001 


SUBGROUP 6 LTPD = 10 
Steady State Operating Life 
Method 1042 1000 Hrs. 
Test Condition C 
Electrical Test 
250C End Points 
Read and Record 


(a) Only performed on device types with rated Увв)озз greater than 200 Volts 


MOSPOWER СЕСС 50000 Screening Flows(2) 


Testing performed in these Screening Flows and Groups A,B and C Inspections are in full accordance with the latest revision 
of CECC 50000. Screening Sequence B is the preferred option for most military and high reliability applications. For com- 
plete screening and inspection details, refer to the appropriate CECC 50000 Series Detail Specification which is available 
from your nearest Siliconix Sales Office. 


SCREENING 
SEU ЕНЕВ 


Internal Visual 
Appendix IV Para 4 


Stabilization Bake 
Ref 4.4.1 
24 Hrs. TCase 150°C 


Temp Cycle 
Ref 4.4.4 
-559 С ќо 1509С 


SCREENING 
ас 


Internal Visual 
Appendix IV Para 4 


Stabilization Bake 
Ref 4.4.1 
24 Hrs. TCase 150°C 


Temp Cycle 
Ref 4.4.4 
-564 С to 150°C 


SCREENING 
За NGE 


Internal Visual 
Appendix IV Para 4 


Stabilization Bake 
Ref 4.4. 
24 Hrs. TCase 150°C 


Temp Cycle 
Ref 4.4.4 
-559C to 1509 C 


Cycles 


Acceleration 
Ref 4.4.11 
30 000, Y1 1Min 


Sealing 
Ref 4.4.10 
Fine & Gross Leak 


Elec Characteristic 
by Variables 
READ, RECORD 


Вигп-іп Screen 
Ref 4.5.2.10 HTRB 
168 Hrs. ТМах 1509С 


Elec Characteristic 
by Variables 
READ, RECORD, 
DELTAS (b 


Groups A and B 


Inspection 


Cycles 


Acceleration 
Ref 4.4.11 
30 000, Y1 1Min 


Sealing 
Ref 4.4.10 
Fine & Gross Leak 


Elec Characteristic 
by Attributes 


Burn-in Screen 
Ref 4.5.2.10 HTRB 
72 Hrs. ТМах 150°C 


Elec Characteristic 


by Attributes 


Groups A and B 
Inspection 


Cycles 


Acceleration 
Ref 4.4.11 
30 000, Ү1 1Міп 


Sealing 
Ref 4.4.10 
Fine & Gross Leak 


Elec Characteristic 
by Attributes 


Groups A and B 
Inspection 


SCREENING 
ЗЕ МСЕ 


Internal Visual 
Appendix IV Para 4 


Elec Characteristic 
by Attributes 


Burn-in Screen 
Ref 4.5.2.10 HTRB 


48 Hrs. TMax 150°C 


Elec Characteristic 
by Attributes 


Groups A and B 
Inspection 


NOTES: (a) European (U.K.) build/test 


(b) Delta values dependent upon device type 
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Selector Guide li] 


Selector Guide for Hermetic Packages 


ТО-204 (TO-3) _ | 


М-Сћаппе! 
V (BR)DSS ір Rps(on) Pp Part Page 
(A) (Му) (М) Number Number 
650 14 0.60 250 SMM14N65 4-375 
5.77 1.5 125 ММТООВА 4-467 
5.0 2.0 125 УМТООЗА 4-467 
600 5.77 1.5 125 УМ5008А 4-467 
5.0 2.0 125 УМ5009А 4-467 
500 20 0.30 250 5ММ20М50 4-379 
13 0.40 150 IRF450 4-143 
12 0.40 150 2N6770 4-521 
12 0.50 150 IRF452 4-143 
9.6 0.60 125 BUZ45 4-75 
8.3 0.80 125 BUZ45A 4-75 
8.0 0.85 125 IRF440 4-139 
7.0 1.1 125 IRF442 4-139 
4.8 1.5 75 BUZ44A 4-71 
4.5 1.5 75 IRF430 4-135 
4.5 1.5 75 2N6762 4-505 
4.0 2.0 75 IRF432 4-135 
450 13 0.40 150 IRF451 4-143 
12 0.50 150 IRF453 4-143 
8.0 0.85 125 IRF441 4-139 
7.0 1.1 125 IRF443 4-139 
4.5 1.5 75 IRF431 4-135 
4.0 2.0 75 IRF433 4-135 
400 24 0.23 250 5ММ24М40 4-387 
15 0.30 150 IRF350 4-131 
14 0.30 150 2N6768 4-517 
13 0.40 150 IRF352 4-131 
10.5 0.40 125 BUZ64 4-87 
10 0.55 125 IRF340 4-127 
8.0 0.80 125 IRF342 4-127 
7.5 1.0 78 BUZ63 4-83 
5.5 1.0 75 IRF330 4-123 
5.5 1.0 75 2М6760 4-501 
4.5 1.5 75 IRF332 4-123 
350 15 0.30 150 IRF351 4-131 
13 0.40 150 IRF353 4-131 
10 0.55 125 IRF341 4-127 
8.0 0.80 125 IRF343 4-127 
5.5 1.0 75 IRF331 4-123 
4.5 1.5 75 IRF333 4-123 
200 40 0.060 250 5ММ40М20 4-391 
30 0.085 150 IRF250 4-119 
30 0.085 150 2М6766 4-513 
25 0.12 150 ІВЕ252 4-119 
22 0.12 150 80236 4-59 
18 0.18 125 IRF240 4-115 


ТО-204 (ТО-3) (Contd) ____ 


N-Channel (Cont’d) 


о 


V (BR)DSS ір Rps(on) Pp Part Page 
(V) (A) (XY) (W) Number Number 
200 16 0.22 125 1ВЕ242 4-115 
14 0.20 125 80234 4-51 
9.9 0.40 78 BUZ35 4-55 
9.0 0.40 75 IRF230 4-111 
9.0 0.40 75 2N6758 4-497 
8.0 0.60 75 IRF232 4-111 
150 30 0.085 150 IRF251 4-119 
25 0.12 150 IRF253 4-119 
18 0.18 125 IRF241 4-115 
16 0.22 125 . IRF243 4-115 
9.0 0.40 75 IRF231 4-111 
8.0 0.60 75 IRF233 4-111 
100 40 0.055 150 IRF150 4-107 
38 0.055 150 2N6764 4-509 
33 0.080 150 IRF152 4-107 
32 0.060 125 BUZ24 4-35 
27 0.085 125 IRF140 4-103 
24 0.11 125 IRF142 4-103 
19 0.10 78 BUZ25 4-39 
14 0.20 78 BUZ23 4-31 
14 0.18 75 ЇҢЕ130 4-99 
14 0.18 75 2М6756 4-493 
12 0.25 75 ІНЕ132 4-99 
0 70 0.018 250 5ММ70М06 4-399 
60 0.023 150 5ММ60М06 4-395 
40 0.055 150 IRF151 4-107 
33 0.080 150 IRF153 4-107 
27 0.085 125 IRF141 4-103 
24 0.11 125 IRF143 4-103 
14 0.18 75 IRF131 4-99 
12 0.25 75 IRF133 4-99 
50 70 0.018 250 5ММ70М05 4-399 
60 0.023 150 5ММ60М05 4-395 
45 0.030 125 В0215 4-19 
39 0.040 125 80214 4-15 
Р-Сһаппе! 
V (BR)DSS Ip Rps(on) Pp Part Page 
(V) (A) (X1) (W) Number Number 
-200 -11 0.50 125 SMM11P20 4-371 
-6.5 0.80 75 IRF9230 4-211 
-6.5 0.80 75 2N6806 4-573 
-5.5 1.2 75 IRF9232 4-211 
-150 -9.0 0.70 125 SMM9P15 4-371 
-6.5 0.80 75 IRF9231 4-211 
-5.5 1.2 75 IRF9233 4-211 
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P-Channel (Cont’d) 


V (BR)DSS Ip Rps(on) Pp Part Page 
(V) (A) (Му) (УУ) Number. Number 
-100 -20 0.20 125 5ММ20Р10 4-383 
-12 0.30 75 ІВЕ9130 4-207 
-11 0.30 75 2М6804 4-569 
-10 0.40 75 IRF9132 4-207 
-60 -16 0.30 125 5ММ16Р06 4-383 
-12 0.30 75 IRF9131 4-207 
-10 0.40 75 ІВЕ9133 4-207 


-205 (ТО-39) __ 


ТО-205 (ТО-39) А 


N-Channel 
У (вя)оѕѕ Ip Rps(on) Pp Part Раде 
(М) (А) (©) (МУ) Митьег Number 
500 2.75 1.5 25 IRFF430 4-303 
2.5 1.5 25 2N6802 4-565 
2.25 2.0 25 IRFF432 4-303 
1.6 3.0 20 IRFF420 4-299 
1.5 3.0 20 2N6794 4-549 
1.4 4.0 20 IRFF422 4-299 | 
450 2.75 | 1.5 25 IRFF431 | 4-303 
2.25 2.0 25 IRFF433- 4-303 
1.6 3.0 20 IRFF421 4-299 
1.4 4.0 20 IRFF423 4-299 
400 3.5 1.0 25 IRFF330 4-295 
3.0 1.0 25 2N6800 4-561 
3.0 1.5 25 IRFF332 4-295 
2.5 1.8 20 IRFF320 4-291 
2.0 1.8 20 2N6792 4-545 
2.0 2.5 20 IRFF322 4-291 
1.35 3.6 15 IRFF310 | 4-287 
1.25 3.6 15 2N6786 | 4-533 
1.15 5.0 15 IRFF312 4-287 
0.18 12 1.0 2N7022 4-465 
0.11 30 1.0 2N7021 4-491 
350 3.5 1.0 25 IRFF331 4-295 
3.0 1.5 25 IRFF333 4-295 
2.5 1.8 20 IRFF321 4-291 
2.0 2.5 20 IRFF323 4-291 
1.35 3.6 15 IRFF311 4-287 
1.15 5.0 15 IRFF313 4-287 
240 0.63 6.0 6.25 | VN2406B 8 


$ Consult your local sales representative for device data 
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N-Channel (Cont’d) 


V(BR)DSS Ip Rps(on) Pp Part Page 
(V) (A) (Ку) (W) Number Number 
200 5.5 0.40 25 ІВЕЕ230 4-283 
5.5 0.40 25 2М6798 4-557 
4.5 0.60 25 IRFF232 4-283 
3.5 0.80 20 ІНЕЕ220 4-279 
. 8.5 0.80 20 .. 2N6790 4-541 
3.0 1.2 20 IRFF222 4-279 
2.25 - 1.5 15. · 2N6784 i 4-529 
2.2 1.5 15 IRFF210 4-275 
1.8 2.4 15 IRFF212 . | 4-275 
0.17 10 0.73 2М7030 4-489 
„шш шшш ыы ы чш ИН — on НОРИИ 
170 0.63 6.0 6.25 VN1706B § 
a oe a rn 
150 §.5 0.40 25 IRFF231 4-283 
4.5 0.60 25 IRFF233 4-283 
3.5 | 0.80 20 IRFF221 4-279 
3.0 1.2 20 IRFF223 4-279 
2.2 1.5 15 IRFF211 4-275 
1.8 2.4 15 IRFF213 4-275 
1.8 4.5 20 NOS100Bt § 
a ee —— ЕНИ a A ди 
120 1.8 4.5 20 NOS101Bt § 
0.63 6.0 6.25 | VN1206B $ 
——— B Ó——— С a 
100 8.0 0.18 25 2М6796 4-553 
8.0 0.18 25 IRFF130 4-271 
7.0 0.25 25 IRFF132 4-271 
6.0 0.30 20 IRFF120 4-267 
6.0 0.30 20 2N6788 4-537 
5.0 0.40 20 IRFF122 4-267 
4.0 0.50 15 VNE010B* § 
3.5 0.60 15 IRFF110 4-263 
3.5 0.60 15 ` 236782 4-525 
3.0 0.80 15 IRFF112 4-263 
90 0.9 4.0 6.25 2N6661 4-441 
0.91 5.0 6.25 VN90AB & 
0.96 4.5 6.25 УМ99АВ 8 
80 1.8 4.5 20 NOS102Bf 8 
— — —Ád— s—— —————— вина пољ сз за á— 
60 8.0 0.18 25 IRFF131 4-271 
7.0 0.25 25 .. IRFF133 4-271 
6.0 0.30 20 IRFF121 . 4-267 
5.0 0.40 20 IRFF123 4-267 
4.0 0.50 15 VNCO010B* 8 
3.5 0.60 15 IRFF111 4-263 
3.0 0.80 15 IRFF113 4-263 
1.1 3.0 6.25 2N6660 5 
1.09 3.5 6.25 VN67AB § 
35 1.4 1.8 6.25 2N6659 § 
1.29 2.5 6.25 VN35AB § 
30 1.86 1.2 6.25 VN0300B 6 


* Low Gate-threshold Device 
t Depletion Mode Device 
§ Consult your local sales representative for device data 
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V (BR)DsS Ip Rps(on) Pp Part Page 


(V) (A) (XY) (W) Number Number 
-200 -4.0 0.80 25 IRFF9230 4-319 
-4.0 0.80 25 2N6851 4-589 
-3.5 1.2 25 IRFF9232 4-319 
-2.5 1.5 20 IRFF9220 4-315 
-2.5 1.5 20 2М6847 4-581 
-2.0 2.4 20 |^. (ВЕЕд222 4-315 
-1.6 3.0 15 SML2P20 4-363 
-150 -4.0 0.80 25 IRFF9231 4-319 
-3.5 1.2 25 IRFF9233 4-319 
-2.5 1.5 20 IRFF9221 4-315 
-2.0 2.4 20 IRFF9223 4-315 
-1.3 4.5 15 SML2P15 4-363 
-100 -6.5 0.30 25 IRFF9130 4-311 
„6.5 0.30 25 2М6849 4-585 
| -5.5 0.40 25 IRFF9132 4-311 
-4.0 0.60 20 IRFF9120 4-307 
-4.0 0.60 20 2N6845 4-577 
-3.5 0.80 20 IRFF9122 4-307 
-2.6 1.2 15 SML3P10 4-367 
-0.88 5.0 6.25 VP1008B 4-481 
-80 -0.88 5.0 6.25 VPO0808B 8 
-60 -6.5 0.30 25 IRFF9131 4-311 
-5.5 0.40 25 IRFF9133 / 4-311 
-4.0 0.60 20 IRFF9121 4-307 
-3.5 0.80 20 IRFF9123 4-307 
-2.3 1.6 15 SML3P06 4-367 
-30 -1.25 2.5 6.25 VP0300B § 


N-Channel 


V(BR)DSS lp Rps(on) Pp Part Page 

(V) (A) (2) (W) Number . Number 
240 0.14 6.0 0.3 247024 4-357 
200 0.10 12.0 0.3 247020 4-355 
60 0.17 5.0 0.3 VNIOKE¢ 4-447 
0.17 5.0 0.3 VNIOLE 4-447 


¿Zener protected gate 
§ Consult your local sales representative for device data 
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V(BR)DSS lp Rps(on) Pp Part Page 


(A) (XY) (WwW) _ Number Number 
-200 0.07. 20.0 0.3 2М7023 4-487 
-30 0.433 — 7.0 0.3 2N7027 4-1 


N-Channel 
V (BR)DSS Ip |». Rps(on) Pp Part . Page 
(V) (A) (XY) (W) Number Number 
500 13 | 0.40 150 IRFH450 4-335 
13 | 0.40 150 2М6965 4-605 
400 15 0.30 150 2М6964 4-601 
15 0.30 150 IRFH350 4-331 
200 30 0.090 150 IRFH250 4-327 
30 0.090 150 2N6963 4-597 
100 30 0.060 150 IRFH150 4-323 
30 0.60 150 2N6962 4-593 
14-Pin DIP (Side Braze) 
N-Channel 
V(BR)DSS Ap Rps(on). Pp «3 Part Page 
(V) (A) (Су) (W) Number Number 
90 . 0.4 4.5 1.3 УО1006Р 8 
60 0.46 3.5 1.3 VQ1004P § 
0.225 5.5 1.3 VQ1000P § 
30 0.85 1.0 1.3 VQ1001P § 


§ Consult your local sales representative for device data 


14-Ріп DIP (Side Вгаге) (Cont’d) 


P-Channel 

V(BR)DSS Ip Rps(on) Pp Part Page 
V (A) (у) (W) Number Number 

-90 0.41 5.0 1.3 va2o0o6P $ 

-60 0.41 5.0 1.3 VQ2004P | 8 

-30 0.6 2.0 1.3 va2001P 8$ 


N- & P-Channel Quad 
(Two P-Channel & Two N-Channel Devices) 


V(BR)DSS lp Rps(on) Pp Part Page 
(V) (A) МУ) (W) Number : Number 
N P | 


+ 30 1.0 2.0 3.5 1.3 VQ3001P § 


MOD Package (4 Electrically-Isolated N-Channel MOSFETs) 


Single Die Single Die Single Die Package 
V(BR)DSS lp (Cont) Ip (Pulse) Rps(on) Pp Lead Part Page 
(V) (A) (^) (XY) (W) Configuration Number Number 
500 13 52 0.43 400 Straight MODS500A 4-351 
13 52 0.43 400 Bent Down MOD500B 4-351 
13 52 0.43 400 Bent Up MOD500C 4-351 
400 15 60 0.35 400 Straight MOD400A 4-347 
15 60 . -0.35 400 Bent Down MOD400B 4-347 
15 60 0.35 400 Bent Up MOD400C 4-347 
200 21 100 0.11 400 Straight MOD200A 4-343 
21 100 0.11 400 Bent Down MOD200B 4-343 
21 100 0.11 2 400 Bent Up MOD200C 4-343 
100 21 125 0.08 400 Straight MOD100A 4-339 
21 125 0.08 400 Bent Down MOD100B 4-339 
21 125 0.08 400 Bent Up MOD100C 4-339 


§ Consult your local sales representative for device data 
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Selector Guide for Plastic Packages = 


М-Сћаппе! 
V (BR)DSS .. lp Rps(on) Pp Part . Page 
(V) (A) (XY) (W) Number Number 

400 0.20 12 0.85 VN4012L 4-465 

350 0.18 15 0.85 VN3515L 4-465 

240 0.90 6.0 0.85 NOS2406Lt 4-357 
0.22 6 1.0 VN2406L 4-459 
0.12 10 0.85 VN2410L 4-459 
0.058 45 0.36 2N7007 4-627 

200 0.76 12 0.85 NOS2012Lt 4-355 
0.25 10 0.85 VN2010L 4-453 
0.12 28 0.85 BS107 § 
0.08 24 0.85 VN2020L 8 

170 0.16 6.0 0.85 VN1706L 8 
0.12 10 0.85 VN1710L § 

120 0.23 5.0 0.85 VN1008L § 
0.16 6.0 0.85 VN1206L § 
0.12 10 0.85 VN1210L 8 

80 0.29 4.0 1.0 УМО8081. 4-441 

60 0.25 7.5 0.80 2М7008 4-609 
0.20 5.0 0.80 2М7000 4-609 
0.20 5.0 0.85 В5170 8 
0.19 5.0 0.85 VNO610L 4-447 
0.19 5.0 0.85 VNO610LL § 
0.15 7.5 0.85 VN2222LL § 
0.15 7.5 0.85 VN2222L § 
0.37 3.0 1.0 VN0606L 4-435 

30 0.63 1.2 0.85 VNO0300L 8 

P-Channel 

V(BR)DSS Ip Rps(on) Pp Part Page 

V (A) (XY) (W) Number Number 

-400 0.10 30 1.0 VP4030L 4-491 

-240 0.88 10 0.85 VP2410L 4-489 

-200 0.20 14 0.85 В5208 4-487 
0.15 20 1.0 В5592 4-487 
0.15 20 0.85 VP2020L 4-487 

-100 0.21 5.0 0.85 VP1008L 4-481 

-80 0.21 5.0 0.85 VP0808L 8 


1 Depletion Mode Device 
§ Consult your local sales representative for device data 
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TO-92 (Cont'd) | | i; У 


P-Channel (Cont’d) 


V(BR)DSS Ip Rps(on) Pp Part Page 
(V) (A) (XY) (W) Number Number 
-60 0.4 14 0.85 VPO614L | 5 
0.18 10 0.36 VPO0610L 4-475 
-45 0.13 14 0.85 BS250 | 4-1 
-30 0.32 2.5 0.85 VPO300L § 
0.18 7.0 0.8 2N7025 4-1 


V (BR)DSS Ip Rps(on) Ро. Рам Раде 
(V) (A) (XY) (W) Number — Number 
650 5.5 1.6 125 2N7066 |. 4-677 
500 12.0 0.45 150 2N7058 _ 4-657 
8.0 0.90 125 2N7064 4-673 
400 13.0 0.40 150 2М7057 4-653 
2229,5 0.60 125 2N7063 4-669 
200 28.0 0.10 150 2N7055 4-649 
16.5 0.20 125 2N7061 4-665 
100 38.0 0.06 150 2N7054 4-645 
25.0 0.10 125 2N7060 4-661 
ЛТ Г ы SS a о-о т = => I E ши 
М-Сћаппе! 
V(BR)DSS Ip Rps(on) Pp Part Page 
(V) (A) (Ку) (МУ) Number Number 
650 5.8 1.5 125 VNTOO8D 4-471 
5.0 2.0 125 умто090 4-471 
600 5.8 1.5 125 VNS008D 4-471 
5.0 2.0 125 VNS009D 4-471 
— ae ENIM ee СОИ Te наш и а ree NRE ym MC rrr eee 
500 8.0 0.85 125 IRF840 4-203 
7.0 1.1 125 IRF842 4-203 
4.5 1.5 75. BUZ41A 4-63 
4.5 1.5 75  . !ВЕВЗО 4-199 
4.0 2.0 75 BUZ42 4-67 
4.0 2.0 75 IRF832 4-199 
2.5 3.0 40 IRF820 4-195 
2.4 3.0 40 . BUZ74 8 
2.0 4.0 40 IRF822 224-195 


8 Consult your local sales representative for device data 


TO-220 (СопҒа) 


N-Channel (Cont’d) 


V (BR)DSS ір Rps(on) Pp Part Page 
(V) | (А) (2) (W) Number Number 

450 8.0 0.85 125 IRF841 4-203 
7.0 1.1 125 IRF843 4-203 
4.5 1.5 75 IRF831 4-199 
4.0 2.0 75 IRF833 4-199 
2.5 3.0 40 IRF821 4-195 
2.0 4.0 40 IRF823 4-195 

400 10 0.55 125 IRF740 4-191 
8.0 0.80 125 IRF742 4-191 
5.5 1.0 75 BUZ60 4-79 
5.5 1.0 75 IRF730 | 4-187 
4.5 1.5 75 IRF732 4-187 
3.0 1.8 40 IRF720 4-183 
3.0 1.8 40 BUZ76 § 
2.5 2.5 40 IRF722 4-183 
1.5 3.6 20  IRF710 4-179 
1.3 5.0 20 IRF712 4-179 

350 10 0.55 125 IRF741 4-191 
8.0 0.80 125 IRF743 4-191 
5.5 1.0 75 IRF731 4-187 
4.5 1:5 75 IRF733 4-187 
3.0 1.8 40 IRF721 4-183 
2.5 2.5 40 IRF723 4-183 
1.5 3.6 20 IRF711 4-179 
1.3 5.0 20 IRF713 4-179 

240 1.12 6.0 20 VN2406D 5 

200 18 0.18 125 IRF640 4-175 
12.5 0.20 75 BUZ31 4-43 
16 0.22 125 IRF642 4-175 
9.5 0.40 75 BUZ32 4-47 
9.0 0.40 75 IRF630 4-171 
8.0 0.60 75 IRF632 4-171 
7.0 0.75 75 BUZ30 § 

200 5.0 0.80 40 IRF620 4-167 
4.0 1.2 40 IRF622 4-167 
2.5 1.5 20 IRF610 4-163 
2.0 2.4 20 IRF612 4-163 

170 1.12 6.0 20 — VN1706D $ 

150 18 0.18 125 IRF641 4-175 
16 0.22 125 IRF643 4-175 
9.0 0.40 75 IRF631 4-171 
8.0 0.60 75 . IRF633 4-171 
5.0 0.80 40 IRF621 _ 4-167 
4.0 1.2 40 IRF623 4-167 
2.5 1.5 20 IRF611 4-163 
2.0 2.4 20 IRF613 4-163 

120 1.12 6.0 20 VN1206D $ 


8 Consult your local sales representative for device data 
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N-Channel (Cont'd) 


TO-220(Contd) ____ Ku 


V(BR)DSS ір Rps(on) Pp Part Page 
(М) (А) (X1) (W) Number | Number 
100 27 0.085 125 18Е540 | 4-159 
24 0.11 125 |». IRF542 4-159 
19 0.10 75 BUZ?1 4-27 
14 0.18 75 IRF530 4-155 
14 0.20 75 1 80720 4-23 
12 0.25 75 IRF532 4-155 
29.0 0.25 40 В0772А § 
8.0 0.30 40 IRF520 4-151 
7.0 0.40 40 IRF522 4-151 
5.0 0.50 20 VNE010D* § 
4.0 |. 0.60 20 — IRF510 4-147 
3.5 0.80 20 ^ 1ВЕ512 4-147 
3.5 0.80 20 2N7014* 4-637. 
80 1.7 4.0 20 VN88AD 8 
1.6 4.5 20 VN89AD 5 
60 60 0.028 125 5МР50М06 4-423 
60 0.023 125 5МР60М06 4-423 
30 0.040 75 BUZ11S2 4-7 
27 0.085 125 IRF541 4-159 
25 0.080 85 | | SMP25NO6 4-419 
24 0.11 12 IRF543 4-159 
14 0.18 75 IRF531 4-155 
12 0.25 75 IRF533 4-155 
8.0 0.30 40 IRF521 4-151 
7.0 0.40 40 IRF523 4-151 
5.0 0.50 20 VNCO010D* $ 
4.0 0.60 20 IRF511 4-147 
3.5 0.80 20 IRF513 “ 4-147 
2.1 3.0 20 VN66AD 8 
2.0 3.5 20 VN67AD § 
50 60 0.023 . 20 5МР60М05 4-423 
| 50 0.028 125 | 5МР5ОМО5 4-423 
30 0.040 75 BUZ11 4-7 
25 0.060 75 BUZ11A 4-11 
25 0.080 85 5МР25М05 4-419 
20 0.080 75 BUZ10 4-3 
12 0.10 40 BUZ71 4-91 
12 0.12 40 BUZ71A 4-91 
40 2.1 3.0 20 VN46AD § 
1.6 5.0 20 VN40AD с § 
30 | 3.3 1.2 20 VN0300D 5 


* Low Gate-threshold Device 
§ Consult your local sales representative for device data 


V(BR)DSS ір Rps(on) Pp Part Page 


(V) (A) (2) (W) Number _ Number 
-200 -11 0.50 125 SMP11P20 4-411 
-6.5 0.80 75 IRF9630 4-227 
-5.5 1.2 75 ІВЕ9632 4-227 
-3.5 1.5 40 IRF9620 4-223 
-3.0 2.4 40 IRF9622 224-223 
-1.75 3.0 20 5МР2Р20 4-403 
-150 -9.0 0.70 125 SMP9P15 4-411 
-6.5 0.80 75 IRF9631 4-227 
-5,5 1.2 75 IRF9633 - 4-227 
-3.5 1.5 40 . IRF9621 4-223 
-3.0 2.4 40 (ВЕ 9623 4-223 
-1.5 4.5 20 5МР2Р15 4-403 
-100 -20 0.20 125 SMP20P10 4-415 
-12 0.30 75 ІНЕ9530 4-219 
-10 0.40 75 IRF9532 4-219 
-6.0 0.60 40 IRF9520 4-215 
-5.0 . 0.80 40 IRF9522 4-215 
-3.0 1.2 20 SMP3P10 4-407 
-60 -16 0.30 125 5МР16Р06 4-415 
| -12 0.30 75 ІВЕ9531 4-219 
-10 0.40 75 ІВЕ9533 4-219 
-6.0 0.60 40 ІВЕ9521 4-215 
-5.0 0.80 40 IRF9523 4-215 
-2.3 1.6 20 5МРЗРОб 4-407 
-50 -7.0 0.40 40 В02171 4-95 


N-Channel 
V (BR)DSS Ip Rps(on) Pp Part Page 
(V) (A) (Су) (W) Number Number 
240 0.25 6.0 1.0 VN2406M § 
0.2 10 1.0 VN2410M 4-459 
0.19 10 1.0 BSR76 4-459 
170 0.25 6.0 1.0 VN1706M 5 
0.2 10 1.0 УМ1710М 5 
0.14 20 1.0 VN1720M § 
120 0.25 6.0 1.0 VN1206M § 
0.2 10 1.0 VN1210M § 
80 0.4 4.0 1.0 VNO808M 4-441 
0.4 4.0 1.0 BSR67 4-441 


§ Consult your local sales representative for device data 
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V(BR)DSS Ip Rps(on) Pp Part Page 
(М) 


(А) (XY) (W) Number Number 
60 0.5 3.0 1.0 VNO606M 4-435 

0.3 5.0 1.0 VN10KM 4-447 

0.3 §.0 1.0 VN10LM § 

0.25 7.5 1.0 VN2222KM § 

0.25 7.5 1.0 VN2222LM $ 

0.47 3.0 1.0 BSR66 4-435 
30 0.75 5.0 1.0 умозоом 6 
Р-Сћаппе! 
V(BR)DSS lp Rps(on) Pp Part Page 

(V) (A) | (2) (W) Number Number 

-100 -0.33 | 5.0 1.0 VP1008M 4-481 
-80 -0.33 5.0 1.0 УРОВОВМ 8 
-30 -0.5 2.5 1.0 VP0300M § 


V(BR)DSS ір Rps(on) Pp Part Page 
(V) (A) (XY) (W) Number Number 
240 0.02 45 0.35 2N7001 4-627 
60 7. 70.115 7.5 0.35 2N7002 4-609 
P-Channel 
V(BR)DSS lp Воз(оп) Pp Part Page 
(V) (A) (у) (W) Number Number 
-60 0.4 10 0.35. 2М7019 4-475 
-30 0.11 7 0.3 2М7026 4-1 


8 Consult your local sales representative for device data 


4-Рт FETDIP 


М-Сћаппе! 
М(ВА)055 ір Rps(on) Ро Рап Раде 
(V) (А) (XY) (W) Number Number. 
350 0.32 5.0 1.0 2N7006 | 4-623 
200 0.80 0.80 1.0 IRFD220 4-247 
0.60 1.5 1.0 2N7005 4-619 
0.60 1.5 1.0 IRFD210 4-243 
150 | 0:70 1.2 1.0 . IRFD223 4-247 
0.45 2.4 1.0 IRFD213 4-243 
100 1.3 0.30 1.0 IRFD120 4-239 
1.0 0.60 1.0 IRFD110 4-235 
1.0 0.60 1.0 2N7004 4-615 
60 1.2 0.35 1.0 2N7012 4-633 
1.1 0.40 1.0 IRFD123 4-239 
0.80 0.80 1.0 IRFD113 4-235 
50 2.4 0.10 1.0 18Е0020 4-231 
2.2 0.12 1.0 IRFD022: 4-231 
40 1.2 0.30 1.0 2N7013 4-633 
P-Channel 
V (BR)DSS ір Rps(on) Pp Part Page 
(V) (A) (XY) (W) Number Number 
-200 -0.40 3.0 1.0 SMV1P20 4-431 
-150 -0.30 4.5 1.0 SMV1P15 4—431 
-100 -1.0 0.60 1.0 IRFD9120 4-255 
-0.70 1.2 1.0 SMV1P10 4-427 
-60 2220.80 0.80 1.0 IRFD9123 4-255 
-0.60 1.0 1.0 2N7016 4-641 
-0.60 1.6 1.0 SMV1P06 | 4-427 
-50 -1.6 0.28 1.0 IRFD9020 4-251 
-1.4 0.33 1.0 IRFD9022 4-251 
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14-Ріп DIP 


N-Channel Quads 


V(BR)DSS ір Rps(on) Pp Part Page 
(V) (A) (XY) (W) Number Number 
90 0.4 4.5 1.3 VQ1006J & 
60 0.46 3.5 1.3 VQ1004J § 
0.225 5.5 1.3 VQ1000J § 
30 0.85 1.0 1.3 VQ1001J 8 


V (BR)DSS ір Rps(on) Pp Part Page 
(V) (A) (XY) (УУ) Number Number 

-90 0.41 5.0 1.3 VQ2006J § 

-60 0.41 5.0 1.3 VQ2004J $ 

-30 0.6 2.0 1.3 VQ2001J § 


N- & P-Channel Quad 
(Two P-Channel & Two N-Channel Devices) 


V (BR)DSS ір Rps(on) Pp Part Page 
(V) (A) 9.) (W) Number Number 
N P 
+ 30 1.0 2.0 3.5 1.3 VQ3001J § 


§ Consult your local sales representative for device data 


Data Sheets IK 


): ge BS250, 2N7025 
2N7026, 2N7027 
MOSPOWER 


P-Channel Enhancement Mode Transistors? 


| SOT-23 
TO-92 TOP VIEW 
FRONT VIEW 1 
PRODUCT SUMMARY SM EE 
] 1 SOURCE 
PART | УВА)р55 | "ps(on) ір РАСКАСЕ | 2 САТЕ =: 
NUMBER | (VOLTS) | (OHMS) | (AMPS) | OPTION | 3 DRAIN ка рар за 


АМ Eros 
TO-92 RM | 1 DRAIN | 1 DRAIN 
2 САТЕ 2 GATE 


ТО-206 АС 
BOTTOM VIEW 


1 DRAIN 
2 GATE 
3 SOURCE 


SM = Standard Mold, RM = Reverse Mold 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol а 7025 | 7026 ЕСЕ 


V 


Continuous Drain Current 


Pulsed Drain Current! 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol TO-92 | SOT-23 | TO-206 


JJunction-to-Ambient 00000000002 ЕГЕ ЈА ЕГЕ в | 39 | 4o | осмо 


Тршве width limited by maximum junction temperature 
Negative signs for current and voltage values have been omitted for the sake of clarity 


Siliconix 
incorporated 


BS250 


д 


ELECTRICAL CHARACTERISTICS (ТА- 25°C unless otherwise noted) ос Nell А HN for clarity 


_ PARAMETERS/TEST CONDITIONS Symbol | Min, -— Typ. 
Drain-Source Breakdown Voltage V, 
Gate Threshold Voltage V 
Vps- Vas. ID= 1 mA GS(th) 2.7 
Gate-Body Leakage | 
Vps- 0. Vas = +15 V 952 ШЕШЕГЕ 0 
Zero Gate Voltage Drain Current | 
Vps = 36 V, Vas = 0 | DSS 
Zero Gate Voltage Drain Current | 
Vps = 36 V, Vas = 0, Т) =125°С DSS 
On-State Drain Current? 
Vps = 10V, Vas =10V 
Drain-Source On-State Resistance? қ 
Ves = 10 У, 1р = 0.2 А DS(on) 


> 


= 
> 


© 5 
> 


- 
A 


Drain-Source On-State Resistance ? 
Vas = 10V, ips» 0.2А, Т) = 125°С 


Forward Transconductance 2 8 

Vps < 10 У, р = 0.2 А fs 100 
Common Source Output Conductance 

Vps =10 У, Ip =0.2A 

Input Capacitance 

Output Capacitance 

Reverse Transfer Capacitance 


Мрр = 25 У , Ву = 1204) 
Turn-On Time |ђ = 200 тА, 
VGEN= 10 V 


Аа = 25.0, 


Тигп-ОН Тіте (Switching time is essentially 
independent of operating 
temperature) 


3 


~ 
со 


~ 


TO-92 Only _ 
SOURCE-DRAIN DIODE RATINGS 4 CHARACTERISTICS (Тд= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
ЕСТІСІ [| СИ 


Is 
Pulsed Current! | 
Forward Voltage? 
lp + 16 = 0.15 A, Vas = 0 


! Pulse width limited by maximum junction temperature 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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): qo BUZ10 
MOSPOWER 


N-Channel Enhancement Mode Transistor 


| | | TOP VIEW 
PRODUCT SUMMARY | M dE O 
шы, | p^ 
NUMBER T f 
Q1 GATE 
| 2 DRAIN 


3 SOURCE 123 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | 80210 


Drain-Source Voltage 


ІН 
о 
o 


б 
o 
H 
A 
о 
Е 


| Gate-Source Voitage 


Тс = 25°С 


Continuous Drain Current 
Те = 100°C 


+ 


Pulsed Drain Current! 


Тс = 25°С 
Power Dissipation 
Тс = 100°C 


Operating Junction & Storage Temperature Range Ty; Tstg 
Lead Temperature (1/16" from case for 10 secs.) TL 


ғо 
со 


~, — 
о 


2-55 to 150 
300 


THERMAL RESISTANCE RATINGS 


| |. THERMAL RESISTANCE | 


Junction-to-Ambient АЈА 


Триве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 
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BUZ10 | Siliconix 
| | | incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage ү, 
Ves = 0, lp = 250 pA (ВА)055 
Gate Threshold Voltage V 
Vos= Vas. ID= 1000 pA GS(th) 2.1 
Gate-Body Leakage | 
Мр5= 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Ур = V(BR)DSS : Vas = 0 


Zero Gate Voltage Drain Current 
Vps = MBR)DSS» Vas = 0, Ty =125°C | 


A 
B 


On-State Drain Current? 
Vos = 10 V, Vas = 10 V 


Drain-Source On-State Resistance? 
Vas = 10 У, |) = 13A 


Drain-Source On-State Resistance 2 и 
Vas = 10 V, Ip= 13A, Ty = 125°C DS(on) 
Forward Transconductance 2 
Vps =15 V, Ip = 13 A 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


0.075 0.1 


> 


~ 
сл 
e 


Total Gate Charge ; 


Gate-Source Charge 
Gate-Drain Charge 
Turn-On Delay Time 


1020 1250 
pF 
Turn-Off Delay Time 


130 
Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
enum [s 
Forward Voltage? 


Reverse Recovery Time ; t 
ЈЕ = Is, dip/dt = 100 А/д5 rr 


Reverse Recovered Charge 
IF = Is, а/а = 100 А/д5 


Vps = 0.5 X Увв) 088, 
Vas? 10 V, 1р = 20A 


ғо 
N 
© 


(Gate charge is essentially 
independent of operating 
temperature) 


VDD z 30V, Ri = 10 


Ip? ЗА ,МбЕМ=10М 


Абд = 250 


(Switching time is essentially 
independent of operating 
temperature) 


-b 
сл 


Тур. 


№ 
о 


100 


= 
О 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ10 
| incorporated 


PERFORMANCE CURVES (25°С unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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0 


4-5 


BUZ10 ғ Siliconix 
| incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
| ward Voltage 
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incorporated 


MOSPOWER 


g == BUZ11, BUZ11S2 


N-Channel Enhancement Mode Transistors 


| | ТОР МІЕУ/ 
PRODUCT SUMMARY прев 


PART (BR)DSS ч 
NUMBER | (VOLTS) ww 
1 GATE | 
2 DRAIN 
3 SOURCE 123 


Го (оп) ір 
(OHMS) . (AMPS) 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 


Symbol 


Н 
О 
o 


Gate-Source Voltage | 


To = 25°С 


S 
7) 


Continuous Drain Current 


Тс = 100°C 


Pulsed Drain Current! 


Тс = 25°C | 
Power Dissipation 


| | Тс - 1009С 


Operating Junction & Storage Temperature Range Ty, Теа 
Lead Temperature (1/16" from case for 10 secs.) TL 


2 


-55 10 150 


THERMAL RESISTANCE RATINGS 


‘THERMAL RESISTANCE 


Junction-to-Case | Rthuc 
Junction-to-Ambient RthJA 
Case-to-Sink Rthcs 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


80211, BUZ11S2 | т Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage BUZ11 |v, 
Vas = 0, lp = 250 pA В021152 
Gate Threshold Voltage V 
Vps* Vas. ID= 1000 pA GS(th) 


Gate-Body leakage | | 
Vps= 0, Vas = +20 У GSS 


Zero Gate Voltage Drain Current 
Vps = У(вв)р55. Vas = 0 


Zero се Voltage Drain Current 
Vos = V(BR)DSS » Vas = 0, Ty -125%С 


On-State Drain Current? BUZ11 
Vps = 2.0 V, Vas = 10V BUZ11S2 


Drain-Source On-State Resistance? BUZ11 
Vas = 10 У, Ip» 15 А ви21152 | 'DS(on) 


ЖЖ 030 0.040 
0.030 0.040 


Drain-Source On-State Resistance 2 | BUZ11 | г 0.045 0.070 
Vas = 10 V, Ip = 15 A, Ty = 125°C BUZ11S2 | DS(on) 0.045 0.070 
Forward Transconductance 2 
Vps =15V, Ір = 15A 9 fs == 5(47) 


(Gate charge is essentially 
ee | 
Се ЕТЕ 
Pawn [=| ње [9 
_~ | - | ve | me 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т; = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Ip- ЗА ,УсеЕм- 10 V 


На = 25.0, 


(Switching time is essentially 
independent of operating 
temperature) 


80211 
Continuous Current BUZ11S2 EN 
1 80211 
Pulsed Current BUZ11S2 EN 
Forward Voltage? BUZ11 V 
Reverse Recovery Time t 
[Е = 15, dip/dt = 100 A/us | Ц 
Reverse Recovered Charge 
IE = 15, Йр/ф = 100 А/д5 Qrr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ11, BUZ11S2 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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0.5 x МЕН Бес f 


C — CAPACITANCE (pF) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


Vps — DRAIN-TO-SOURCE EUR ш Qg — TOTAL GATE CHARGE (nC) 


BUZ11, BUZ11S2 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


DS(on) 


NORMALIZED EFFECTIVE TRANSIENT 


— ON-RESISTANCE (0) 


FIGURE 7: On-Resistance vs. Junction Temperature 


(NORMALIZED) 


CURRENT (A) 


0 25 


Tj — JUNCTION TEMPERATURE (°C) 


FIGURE 9: Maximum Drain Current 
vs. Case Temperature 
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FIGURE 11: 


FIGURE 8: Typical Source-Drain Diode 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SOUARE WAVE PULSE DURATION ae 


571 Siliconix BUZ1 1A 


incorporated 


MOSPOWER 


N-Channel Enhancement Mode Transistor 


TOP VIEW 


PRODUCT SUMMARY E TO-220AB 


PART | Увв)о55 | DS(on) 
NUMBER | (VOLTS) (OHMS) 


1 GATE 
2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


__РАВАМЕТЕРВ5/ТЕЗТ CONDITIONS | Symbol BUZ11A Pu 
а 


Gate-Source Voltage Ус 


$ 
$ 
Continuous Drain Current 
Pulsed Drain Current! 

Power Dissipation 


Operating Junction & Storage Temperature Range Ty, Т, 


stg 
Lead Temperature (1/16" from case for 10 secs.) 


-55 to 150 


л 


+ 40 
25 | 
100 
____ с 
_____-ело | 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient RthJA 
Case-to-Sink Rthcs 


Symbol 


Siliconix 
incorporated 


BUZ11A 


д 


ELECTRICAL CHARACTERISTICS (Ту 25°C unless otherwise noted) 


~ 


PARAMETERS/TEST CONDITIONS Symbol Typ. | Max | 
Drain-Source Breakdown Voltage 
Gate Threshold Voltage 


V 
Vps- Vas. ID= 1000 pA GS (th) 


Gate-Body | еакаде | 
Vps* 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Vps = У(вв) 085 » Vas = 9 


» 


li 
| 


о 
о 
со 
o 


= 
> 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0, Ty =125°C 


On-State Drain Current? 
Vps = 5.0 У, Vas = 10V 


Drain-Source On-State Resistance? r 

Vas = 10 V, 1р = 15 А 0.050 0.060 _ 
Drain-Source On-State Resistance 2 г 

Vas = 10 V, Ip» 15 А, Ty = 125°C DS(on) 


Forward Transconductance 2 


Vps 215 V, Ір = 15A S(U) 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Total Gate Charge Vps = 0.5 x Увв) 055, 


Vag= 10 У, Ip = 25А 


Gate-Source Charge 


О 


(Gate charge is essentially 
independent of operating 


Gate-Drain Charge temperature) 


Turn-On Delay Time Мур =30V „Ај = 10% 


Вве Тіте ID= 3.0 А, Удем= 10 V 


Ва = 25.0, 


Тигп-ОН Delay Time 
(Switching time is essentially 
independent of operating 


Fall Time temperature) 


ШШЕ 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°С unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Continuous Current 


Pulsed Current’ 


Forward Voltage? 
Ip z2xls , М5 = 0 


Reverse Recovery Time 
IF = Is, dipg/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = Is, dipg/dt = 100 A/ns 


= 
O 


HE | ti 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ11A 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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dp, — TRANSCONDUCTANCE (5) 
toss) ^ ON-RESISTANCE (Q) 


0 
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lp — DRAIN CURRENT (А) lg — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


EXTA 


/ 
_ | |, шше! 


С — CAPACITANCE (pF) 
Үсе - GATE-TO-SOURCE VOLTAGE (У) 


Vos - DRAIN-TO-SOURCE VOLT AGE (V) 


ВОЛТА Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
ward Voltage 
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Siliconix 
т incorporated BUZ14 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 


PRODUCT SUMMARY 
PART | "«BR)bss | 'ps(on) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 DRAIN (CASE) 


2 GATE 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS BUZ14 DT 


V 


Te = 25°С 
___» _ |, 


Symbol 


Continuous Drain Current 


Тс = 100°C 


Тс = 25°C 
Power Dissipation 

Te = 100°C 
Operating Junction & Storage Temperature Range Ty; Tstg 
Lead Temperature (1/16" from case for 10 secs.) TL 


Pulsed Drain Current! 


-55 to 150 


50 
25 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 


Junction-to-Ambient 
| Case-to-Sink 


80214 | Siliconix 
incorporated 
ELECTRICAL CHARACTERISTICS (Т, = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage 
Vas = 0, lp = 250 pA 
Gate Threshold Voltage V 2.1 
Vps- Vas: ID= 1000 ДА GS(th) ' 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Мрз = VBR) DSS » Vas = 0 


Drain-Source On-State Resistance2 г 
Vas = 10 У, Ір = 22A DS(on) 


0.040 
| = Ху 
КАНЕ ЕА тше | - | ooo 
а се за 


Turn-Off Delay Time 


Fall Time 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т; = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Continuous Current 
Pulsed Current! 


Zero Gate Voltage Drain Current 
Vos = V(BR)DSS : Vas = 0, Ty -125%С 


On-State Drain Current2 
Vps = 5.0 У, Vas =10V 


со 

о 

о 
"о 
т 


Vps = 0.5 x VBR)DSS: 


(Gate charge is essentially 
independent of operating 
temperature) 


л 
ele 
м 
= 
3 
О 


VDD = 30 У“, R= 100, 


№ 
+ 


Ір- ЗА, Vaen= 10 V 


Ва = 2540, 


(Switching time is essentially 
independent of operating 
temperature) 


E 
~ 
о 


Forward Voltage” 
lp =2XIs, = 0 


Reverse Recovery Time 
[Е гіс, дјЕ/а = 100 А/д5 


Reverse Recovered Charge 
IF = 15, dipg/dt = 100 A/s 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


Ip — DRAIN CURRENT (A) 


де; — TRANSCONDUCTANCE (S) 


C — CAPACITANCE (pF) 


FIGURE 1: Typical Output Characteristics 


Vos — ORAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


lp — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — DRAIN-TO-SOURCE VOLTAGE (У) 


— DRAIN CURRENT (A) 


Ip 


гозба) ^ ON-RESISTANCE (0) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


BUZ14 


FIGURE 2: Typical Transfer Characteristics 


Ves — GATE-TO-SOURCE VOLTAGE (ү) 


FIGURE 4: Typical On-Resistance 
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Тр — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


0.5 X ViBR)pss ^ 
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80214 5 24 Siliconix 
| incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Single Pulse П | 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated BUZ15 | 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 
PRODUCT SUMMARY 


PART | “(BR)DSS | 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


го 


О С) ' 


30 


1 DRAIN (CASE) 


2 GATE 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Te= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vos 
Gate-Source Voltage | Уа 


Te = 25°С 


Continuous Drain Current 
To = 100°C 


В! 
4 
о 


Pulsed Drain Current! 180 


Тс = 25°С 
Power Dissipation 
Тс = 100°C 


Operating Junction & Storage Temperature Range Tj; Tstg 
Lead Temperature (1/16” from case for 10 secs.) TL 


-55 to 150 


o 


300 


THERMAL RESISTANCE RATINGS 


| THERMAL RESISTANCE Symbol Typ. 


Зиме 


Junction-to-Ambient RthJA 


1Биве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Cc 
e 
А 
~ 
= 


Rthcs 


EP 
e 


Siliconix 
incorporated 


BUZ15 


В 


ELECTRICAL CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage 
Gate Threshold Voltage V 
Урѕ= Vas: !р = 1000 ЦА GS(th) 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
VDS = М(ва)р55 » Vas = 0 


Zero Gate Voltage Drain Current ЕСІ 


Vos = У(вв)р55. Vas = 0, Т) =125°С 


On-State Drain Current2 
Vps = 2.0 V, Vas =10 V 


Drain-Source On-State Resistance? Е 

Vas = 10 У, 1р = 22A DS(on) 
Drain-Source On-State Resistance 2 r 

Vas = 10V, Ip» 22A Ty = 125°C DS(on) 
Forward Transconductance 2 

Vps =15 V, 1р = 22 А 


mee | 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
meeen ЕСЕ 
Pulsed Current! EN 
Forward Voltage? 
poesis 50570 
Reverse Recovery Time t 
Ir = Is, dip/dt = 100 A/S rr 


Reverse Recovered Charge 
[Е = 15, dipg/dt = 100 А/ц5 Qrr 


VDs = 0.5 X Увв) 055, 


(Gate charge is essentially 
independent of operating 
temperature) 


Ip- ЗА , Vaen= 10 V 


Rg = 25 4, 


(Switching time is essentially 
independent of operating 
temperature) 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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Siliconix BUZ15 
incorporated 


PERFORMANCE CURVES (25°С unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


ge, — TRANSCONDUCTANCE (5) 
DS(on) ^ ON-RESISTANCE (OQ) 
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Іп — DRAIN CURRENT (A) Іп — DRAIN CURRENT (A) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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80215 Siliconix 
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PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
ward Voltage 
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Operation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE 


| Siliconix 
т incorporated BUZ20 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


TO-220AB 


PRODUCT SUMMARY 


PART | WBR)DSS | 'bs(on) 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


2 DRAIN 


3 SOURCE 123 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°С unless otherwise noted) 


Drain-Source Voltage 
Gate-Source Voltage 


Continuous Drain Current 
Pulsed Drain Current! 
Power Dissipation 


-55 to 150 


THERMAL RESISTANCE RATINGS 


A 2:23 жесш 


Junction-to-Ambient RthJA 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


BUZ20 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage 
Vas = 0, Ip = 250 pA 


Gate Threshold Voltage 
Мрѕ= Vas: !р = 1000 ЦА 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vos = V(BR)DSS : Vas = 0 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0, Ty =125°С 


On-State Drain Current? 
Vps = 10 V, Vas < 10V 


Drain-Source On-State Resistance? 
Vas = 10V, Ip» 6.0A 


Drain-Source On-State Resistance 2 
Vas = 10 У, Ip = 6.0 A, Ty = 125°C 


Forward Transconductance ? 
Vps =15 У, 1р = 6.0 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 х Увв) 055, 
Vac=10V,In= 12A 
Gate-Source Charge as Р 
(Gate charge is essentially 
independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мр = 30V,R,= 10% 
Rg = 250, 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 
SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
чене | 
Pulsed Current! | би | 
Рогмага Voltage? 
lp =2XI5 ‚ Vas =0 
Reverse Recovery Time 
ЈЕ = 15, dipg/dt = 100 А/д5 


Reverse Recovered Charge 
ЈЕ = 15, dig/dt = 100 А/д5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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Siliconix BUZ20 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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80220 Siliconix 
. incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by "DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated BUZ21 
N-Channel Enhancement Mode Transistor 
MOSPOWER | 


ТОР МЕМ 


ТО-220АВ 


PRODUCT SUMMARY 


PART | prypss | Грб(оп) 
NUMBER | (VOLTS) | (OHMS) 


1 GATE 
2 DRAIN 
3 SOURCE 123 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


Junction-to-Ambient В А 
Case-to-Sink Rthcs 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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80221 | Siliconix 
| incorporated 
ELECTRICAL CHARACTERISTICS (= 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage 
Gate Threshold Voltage V 
Vps* Vas: ID= 1000 uA GS(th) 


Gate-Body Leakage 
Vps* 0, Vas = +20 V 


Typ. 


« 


Zero Gate Voltage Drain Current 
Vps = V(BR)bsS : Vas = 0 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0, Т) =125°C 
On-State Drain Current? 

Vps = 5.0 V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10V, 1р = 9.0 А 


Drain-Source On-State Resistance 2 r 
Vas = 10 V, Ip = 9.0 A, Ty = 125°C DS(on) 
Forward Transconductance ? 
Vps =15 V, 1p = 9.0 А 


Gate-Drain Charge 


© © 
~a © 
> J 
ho 
л 
© 
T 
> 


и 


Vps = 0.5 x ViBR)DSS: 


(Gate charge is essentially 
independent of operating 
temperature) 


Turn-On Delay Time 


Rise Time 
Turn-Off Delay Time 
Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min | 
ЕЛІ; (s TT [у 
A 
meet DT d 


Мр = 30 V, Ау = 1040) 


ID= ЗА, УбЕМ = 10 V 


Ад = 254, 


(Switching time is essentially 
independent of operating 
temperature) 


Forward Voltage? 
Reverse Recovery Time t 
Ip = 15, Шр/ = 100 A/S rr - 150 
Reverse Recovered Charge 
IF = 15, dip/dt = 100 A/S Әт 0.5 
! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 
incorporated 


BUZ21 


PERFORMANCE CURVES (25°с unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 
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lp — DRAIN CURRENT (A) 


FIGURE 5: Typical Capacitance 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 2: Typical Transfer Characteristics 


lo — DRAIN CURRENT (A) 


FIGURE 6: Typical Gate Charge 


80221 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated BUZ23 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 


PRODUCT SUMMARY 


20 | 
PART | УВА)р55 | Гре(оп) ір О зо О 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 DRAIN (CASE) 


2 GATE 
ТО-204АА (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


в а 


Drain-Source Voltage $ 100 


< 


Continuous Drain Current 


A 
Pulsed Drain Current! 40 


Power Dissipation 
Operating Junction & Storage Temperature Range Ty; Tstg -55 to 150 
Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case | 


Junction-to- Ambient K/W 


"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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BUZ23 Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (7) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | ма. | Тур. 
Drain-Source Breakdown Voltage м 
Gate Threshold Voltage V 
Урѕ= Vas. 1р = 1000 pA GS(th) 2.1 
Gate-Body Leakage | | 
Мр5= 0, Vas = +20 V 055 
Zero Gate Voltage Drain Current | 250 
Vps = У(вв)о55. Vas = 0 | | 055 
Zero Gate Voltage Drain Current Ж HA 
Vps = У(вн)р55. Vas = 0, Ty =125°C DSS 


< 


On-State Drain Current? | 
Vps = 5.0 V, Vas = 10V О (оп) 
Drain-Source On-State Resistance? | 


Drain-Source On-State Resistance 2 
Vas = 10 У, Ip= 6.0 A, Ty = 125°C 


Forward Transconductance 2 
Vps 215V, Ip = 6.0 А 


а 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
ЕСТІСІ ЕЕЕ ЕСЕН 


Vps = 0.5 x Vgn)pss: 


(Gate charge is essentially 
independent of operating 
temperature) 


Мр = 30 У, Ај = 100 


Ip- 2.9 A, УсЕм- 10 V 


На = 254, 


(Switching time is essentially 
independent of operating 
temperature) 


e 


4 
о 


Reverse Recovery Time 
(Е = 15, а/а = 100 A/us 


Reverse Recovered Charge Q 
ЈЕ гіс, Ж/Ш - 100 A/S rr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 psec, Duty Cycle « 2% 
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Siliconix BUZ23 
incorporated | 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


BUZ23 | 574 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


©) 


- ON-RESISTANCE ( 


l'DS(on) 


NORMALIZED EFFECTIVE TRANSIENT 


Siliconix 
incorporated 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 7 
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Siliconix 
т incorporated 80922 _____ 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART | VBR)DSS | 'bs(on) Ip Су а О) 1 
NUMBER | (VOLTS) | (OHMS) | (AMPS) 82 


1 ОВАПМ (САЅЕ) 


| 2 САТЕ 
ТО-204АЕ (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage Vps 


Gate-Source Voltage Vas + 40 


To = 26°С 


Symbol 


Continuous Drain Current 


Те = 100°C 


~ 
о 


Pulsed Drain Current! 


—_ 
г 
сл 


| - 
~ 
л 


Те = 25°С 
Power Dissipation 


Тс = 100°C 


Operating Junction 8 Storage Temperature Range Ty, Tetg 
Lead Temperature (1/16" from case for 10 secs.) TL 


-55 to 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 
ШІ: 


Junction-to-Ambient RthJA 


Case-to-Sink 


. !Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


Rthcs 
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80224 т Siliconix 
| incorporated 
ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
Vas =0, Ip = 250 ЦА 
Gate Threshold Voltage 
Vps= Vas. Ip» 1000 дА 
Са е-Воду Leakage 
Урс- 0, Vas = +20 V 
Zero Gate Voltage Drain Current 
Vos = Мүвв)рѕѕ » Vas = 9 
Zero Gate Voltage Drain Current 
Vos = Мвв)озз, Vas = 0, Ty =125°C 
On-State Drain Current2 
Vps = 2.0 М, Vas =10V 


1 Drain-Source On-State Resistance? 
Vas = 10V, Ip=9.0A 


Drain-Source On-State Resistance 2 
Vas = 10 У, 1p29.0A, TJ = 125°С 


Forward Transconductance 2 
Vps -15У,іІр-9.0А 


Input Capacitance 


Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 x Увв) 055, 
Мс = 10 У, |, = 19 А 
Gate-Source Charge ; Se D 
(Gate charge is essentially 
independent of operatin 
Gate-Drain Charge IM) E a 
Turn-On Delay Time Мр = 30 V, В| = 10% 
На = 250, 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


PARAMETERS/TEST CONDITIONS Symbol ШЕШЕ 
MÀ — ИЧ 
м» RN NN 
Forward Voltage? | 


Reverse Recovery Time t 
ЈЕ = 15, дјЕ/а = 100 А/д5 т 


Reverse Recovered Charge 
[Е = 15, dip/dt = 100 A/us Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ24 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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lo — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 
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BUZ24 ІТ 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


Siliconix 
incorporated 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: ара Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated BUZ25 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 


PRODUCT SUMMARY 
PART | Увв)овв | "psiony) | |р 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 DRAIN (CASE) 
2 GATE 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Gate-Source Voltage Vas | 


Continuous Drain Current 


Pulsed Drain Current! 


Power Dissipation 


Operating Junction & Storage Temperature Range Т), Tstg 
Lead Temperature (1/16” from case for 10 secs.) Ті. 


Symbol 


~ 
со 


H- 
~, > 
сл о 


-55 10 150 


Aja 

о 10 
il Ш 
= г 
о сл 
214 
О 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 


Junction-to-Ambient RthJA 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


^ 
= 
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80225 524 Siliconix 
incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | ма. | 

Drain-Source Breakdown Voltage М, 
Gate Threshold Voltage V 

Vps* Vas: !D = 1000 pA GS(th) 
Gate-Body Leakage | 

Vps= 0, Vas = +20 М 955 
Zero Gate Voltage Drain Current | | 

Vps = V(BR)DSS » Vas = 0 DSS 
Zero Gate Voltage Drain Current 

Vos = У(вв)р55. Vas = 0, Ty -125%С 


On-State Drain Current2 
Vps = 5.0 V, Vas =10V 


Drain-Source On-State Resistance? 


Vas = 10 V, Ip» 9.0A DS(on) NUN 


Drain-Source On-State Resistance ? 


Vas = 10 V, 1р = 9.0 A, Ty = 125°C DS (оп) 
Forward Transconductance ? 
Морз + 15 V, Ір = 9.0A fs 


Ciss 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т)- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol КО 
ЕСТІ БЕНЕН ЕСЕ ЕРЕН ЕРІ 
me DI TR 
Forward Voltage? 
ос p | - | - om | vid 
" | - | ж. 


Coss 


Crss 


Vps = 0.5 x МВА)р55 
Vas? 10 У, lp» 19 А 


(Gate charge is essentially 
independent of operating 
temperature) 


Урр = 30 V " А = 100, td(on) 


td (off) 


r 
r 
g 


IDZ ЗА , УсеМ- 10 V 


2.1 
4.0 


На = 25 (1 


(Switching time is essentially 
independent of operating 
temperature) 


Reverse Recovery Time t 
(Е = 15, dip /а = 100 А/ц5 


Reverse Recovered Charge 
ip = 15, dig/dt = 100 A/us Qrr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 
incorporated 


BUZ25 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


Іп — DRAIN CURRENT (A) 


0 2 4 6 8 
Vos — ÜRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


— TRANSCONDUCTANCE (S) 


fs 


Ig — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


C — CAPACITANCE (pF) 


Vos — ORAIN-TO-SOURCE VOLTAGE (V) 


Іп — DRAIN CURRENT (А) 


гово) ^ ON-RESISTANCE (Q) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 2: Typical Transfer Characteristics 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


0.5 x У(вв)055 
|| JA 0.8 x Увв)055 


0 15 30 45 60 75 
Qg — TOTAL GATE CHARGE (nC) 


|; 227A 


4-41 


80225 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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1 
Т) — JUNCTION TEMPERATURE (°C) Vso — SOURCE - TO - DRAIN VOLTAGE (V) 
FIGURE 9: Maximum Drain Current FIGURE 10: Safe Operating Area 
vs. Case Temperature 
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ia 
Ба 
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= = НАР 10 ps H 
= i | see note ПИРАТИ m 
— 15 a АТҸ ГТ 
- = М 
= с) 
= = 10 po IIT Рт TEE KPY 
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FECE Pulse 
1 Bn MERE LEES 
4 0,5 = је 
0 25 50 75 100 125 150 1 10 100 400 
Tc— CASE TEMPERATURE (°C) Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


lOperation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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THERMAL IMPEDANCE 


NORMALIZED EFFECTIVE TRANSIENT 


Siliconix 
т incorporated BUZS1 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 
PRODUCT SUMMARY TO-220AB 


| PART | Мвв)рѕѕ | "ps(on) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 GATE 
2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage Vos 
Gate-Source Voltage | Vas 


Тс = 25°С 


Symbol 


Continuous Drain Current 
= 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


= 25°С 


А 
12.5 


= 4 
А А 


р 
оз ~ сл . A 
o a e сл о 


Power Dissipation 
To = 100°C 


Operating Junction & Storage Temperature Range Т), Теа 
Lead Temperature (1/16” from case for 10 secs.) 


i 
г- 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case Rthuc 
Junction-to-Ambient | RthJA 
Case-to-Sink Rthcs 


'!Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol Typ. 


—- 
e 
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80231 ү Siliconix 
| | | incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
Vas = 0, Ip = 250 pA 


Gate Threshold Voltage 
Vps* Vas. ID= 1000 pA 


Gate-Body Leakage | 
Vps= 0, Vas = +20 V ПА 


Zero Gate Voltage Drain Current 
Мрз = V(BR)DSS » Vas = 0 
Zero Gate Voltage Drain Current 
. Мрз = Мівв)р55. Vas = 0, Ty =125°C 
On-State Drain Current2 
Vps = 5.0V, Vas = 10V 


100 
250 

Drain-Source On-State Resistance? 
Vas = 10 У, ре 7.0A 0.20 
0.40 


Drain-Source On-State Resistance ? 
Vas = 10 V, Ip» 7.0A, Ty = 125°C 
Forward Transconductance 2 
Vps =15 V, Ip» 7.0A 5(7) 
Input Capacitance | 1600 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge Vps = 0.5 x VBR)DSs: 


Vae=10V,In= 12.5 А 
Gate-Source Charge Өз р 
(Gate charge is essentially 


. independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Ур = 30V, Ву = 104) 
Вс = 250, 
Тигп-ОН Delay Time 
(Switching time is essentially 
3 independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Forward Voltage? 
lp =2xIs, Vag=0 
Reverse Recovery Time | 


Ig = 16, dip/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = 15, а/а = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ31 
- incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: cea Output Characteristics FIGURE 2: Typical Transfer Characteristics 


= = 

- - 

ái 2 

ог ос 

а= ог 

=> = 

сз с. 

= = 

= = 

ас ас 

Са са 

| | 

© = 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) Ves - GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance . |». FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
гова) ^ ON-RESISTANCE (O) 


lo — DRAIN CURRENT (А) = ip — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


(ics: dn Ж 


P| 


C — CAPACITANCE (pF) 
Үсе — GATE-TO-SOURCE VOLTAGE (V) 


ee ИН ИШ 
00 15 30 45 60 75 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 
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BUZ31 | Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
2.00 200 ~ 
G 1.75 = | 
ы ч 
e - 
-2 Z 
= Е 1.50 те 
On 5 
= det a 
= 12 T 
| — 1.00 с 
| 
=> 


DS(on) 
© 
~, 
сл 


Т) — JUNCTION TEMPERATURE (°C) Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 
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CURRENT (А) 


Ip — DRAIN CURRENT (А) 


0 25 50 75 100 125 150 
Tc— CASE TEMPERATURE (°C) Vos — DRAIN-TO-SOURCE VOLT AGE (V): 


Operation in this area may be limited by 'DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
g incorporated BUZ32 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 
TO-220AB 


PRODUCT SUMMARY 
PART | (BR)DSS | "DS(on) 
NUMBER | (VOLTS) (OHMS) 

Се | mo | oo 


1 GATE | 
2 DRAIN 
3 SOURCE | 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


. PARAMETERS/TEST CONDITIONS Symbol BUZ32 
IR. 
E ^ 


Gate-Source Voltage 


Tc = 25°С 
Continuous Drain Current 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 


Power Dissipation 


Operating Junction & Storage Temperature Range Т), Т, stg 
Lead Temperature (1/16” from case for 10 secs.) 


-55 to 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient RihJA 


Symbol 


Rthuc 


Case-to-Sink Rincs 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


BUZ32 


д 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
Vas = 0, Г) = 250 PA 


Gate Threshold Voltage 
Vps* Уаз. !р = 1000 pA 
Gate-Body Leakage 
Урс- 0, Vas = +20 V 
Zero Gate Voltage Drain Current 
Vos = V(BR)DsS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0, Ty =125°C 


On-State Drain Current? 
Vps = 10 V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10 У, 1р = 4.5 А 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 4.5 A, Ty = 125°C 


Forward Transconductance 2 
Vps = 15 У, Ip = 4.5 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge Vps = 0.5 x Мвв) DSS. 


i Мс = 10 У, | = 9.5 А 
Gate-Source Charge as р 
(Gate charge Is essentially 


independent of operating 
Turn-On Delay Time Мор = 30 У, Ву = 100 
Rise Time [р = 2.9 A, Vaen= 10 V 


Ва = 254% 
Turn-Off Delay Time 
(Switching time is essentially 


independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


Pulsed Current! 


Forward Voltage? 
Ip -2xls , Vas =0 


Reverse Recovery Time 
ЈЕ = 15, а|Е/а = 100 A/ps 


Reverse Recovered Charge 
IF = 15, dig/dt = 100 A/ps 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ32 
incorporated 


PERFORMANCE CURVES (25°с unless otherwise noted) 


FIGURE 1: Typical Output Charactonetce FIGURE 2: Typical Transfer Characteristics 
12.5 10 / | 
To = -55°C | 25°С 
125°C . 
7510. < 8 
- к 
> z 
ы ы 
ac ЕЕ 6 
ac сс 
=> = 
e сз 
> = 
<= = 4 
oc ac 
ae c 
| | | 
22:5 = 2 
0 
0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) Ves — GATE-TO-SOURCE VOLTAGE (ү) 
FIGURE 3: Typical Transconductance _ | FIGURE 4: Typical On-Resistance 


gp, — TRANSCONDUCTANCE (S) 
гово) ^ ON-RESISTANCE (0) 


lg — DRAIN CURRENT (А) | Ip — DRAIN CURRENT (A) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


0 5 10 15 20 25 30 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 
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80232 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 


2 

- 
= Lad ШЕШЕ Т 
o = ЕК = = ne oe oe Ss ЕЕ 
=, Duty cycle- 0.6-- њој еш ЕТЕР 
< o6 тии пап EB каш ш ип m = == Е p TE TA D A T S D ERES B WO A D E D E 1 ——т— 
e оо АЕ Т ІЗ 
ME. ве Т "Ll EID Tm p 
zd кишини == а 2Р — E pe s 
22 5224 AA 
He -а 0.1 on 2. Earl 

«с . тина wu Г... ЛИЦИ ” 4” _ пи ИМ А: Сао ај CE НЕДА ЖЕ МИИН QUU ПОШИ пад ЫЕ GEI IER |І БИ ВЕНЕ: ERD 
ы = === = IEEE P7 5" , am аш өш ЉЕШ Ны ‚и =н СІ 

лен. ИЕ. out сан н а ни 1101 ___.___Ј__[ Тј] | Ент таш MEAE REN HER ӨШ Ж! ER 15 5475 КИР ПШ DU —_-__-- аНЫ 

са а па Бан ни и НИ и И ВО репа НЕ НЕ Бин пи НИ ВЕЩ НО На Ени К ОА па НИ га 
ы ы АР а маған жай ва кі ЕТІГІН ГІН І-ІІ 
> = —— A T—H- БЕННБЕННН ИНЕ АНА 
= жй РУАН ЕЕ |___ ЕРЕЦ 
© _ И ||| ша _ Р ү 
= 


ШІ 
"s ОШ АШ АШ ШЇ 
Sge pulse 


sdiint WAVE n DURATION (sec) 


| Siliconix 
т incorporated BUZ34 

N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 


| 20 à 
О «0 


1 DRAIN (CASE) 
2 ДАТЕ — 
TO-204AE (TO-3) 3 SOURCE 


PRODUCT SUMMARY 
PART | МВв)р55 | DS(on) Б 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol BUZ34 


$ 200 
- - V 
Gate-Source Voltage Vas + 40 | 
14 
А 
14 | 
78 
- W 
31 | : 
-55 to 150 
°С 
ње 


To = 25°С 
Units 


Continuous Drain Current 


= 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 } lA 


Te = 25°С 


— 
її 


Power Dissipation 


Тс = 100°C 


Operating Junction & Storage Temperature Range Т), Теа 
Lead Temperature (1/16” from case for 10 secs.) TL 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 


Max. 


р ч 


о |: 
| 
х 
~ 
= 


Junction-to-Ambient 


Case-to-Sink 


о 
-. 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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80234 | Ч Siliconix 
| incorporated 


ELECTRICAL CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


< 
о 
ct + © 2 
+ ч a с 
i wo 
o 


Drain-Source Breakdown Voltage 
V = 0, Ip = 250 НА 


Gate Threshold Voltage 


V 
Vos= Vas. 1р = 1000 pA GS(th) 
Gate-Body Leakage | 
Мре= 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Vps = V(BR)DsS » Vas = 9 


Zero Gate Voltage Drain Current 
Vos = V(BR)pss : Vas = 0, Ту =125°С 


On-State Drain Current? 


IDss 


Vps = 10 V, Vas = 10V !D (on) 
Drain-Source On-State Resistance? 
Vas = 10 V, Ip» 7.0А "DS (on) 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip» 7.0 A, Tj = 125°C 


Forward Transconductance ? 
Vps =15 V, Ip» 7.0 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 x Увв) 055, 
Мзе= 10 У, In = 14A 
Gate-Source Charge р 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мур = 30 V, Ву = 100 
Rise Time 102 2.9 А, У ам 10 У 
Вс = 254, 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Mi. | Тур. | Max. | 

Бр АКЕН ЖОЖ КҮЗІ КЕШ КІ ШЕ 

Los oa уо EON Ж ЖЖ 
Forward Voltage? 

путање o | у | - | - | | 

ЖИЕ ИТЕ И С 


DS(on) 


ЦА 


Св 


1550 1600 


Coss 


Crss 


‚Ха(оп) 


ta (off) 


Reverse Recovery Time 
ЈЕ = ls, dip/dt = 100 A/us 


Reverse Recovered Charge 
100 A/S 


ЈЕ = ls, dip/dt = 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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Siliconix BUZ34 
: incorporated | 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 

E 8 

ы 

о ы 

= о 

«с = 

Ж = 

= а 

єз ы 

о ос 

оз { 

= 2 

«x с 

a 

— | 

| 5 

E: e 

06 10 26 30 40 50 00 1020 _ 30 40 50 60 
іп — DRAIN CURRENT (А) іп - DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


A 


C — CAPACITANCE (pF) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


0 15 30 45 60 75 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 
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80234 Siliconix 
incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
а = [ЕЕ 
5 = (рен С 
= = 77 — 
== 22 а DP ARI 
ще CHE ЖЕН / ЖЕП 
E Кш! 
ы «с 
се > ы [ 
г сс 2 
Sz = 
| o») 
= | 
x о 
-50 -10 30 70 110 150 
Т) — JUNCTION TEMPERATURE (°C) Мер — SOURCE - TO - DRAIN VOLTAGE (V) 
FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 500 
— АНА мина 
= 100 ЕЦ 
к ЕН ыны знн кайп ишп шы ин ап ш в 
ғ = 
x ы 
— 62 шиши Б 
= ә поје шанаға йы 
©з = Sete SESE 
= = 
8 = 
| 1 Bel ee ee eee NA 
0 PS 
0 25 50 75 100 125 150 10 100 1000 
Tc— CASE TEMPERATURE (°C) Vos — DRAIN-TO-SOURCE VOLTAGE (V). 


1орегаїоп іп this area тау be limited Бу 'DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE 


ТТ WAVE Bp DURATION [uo 


Siliconix 
т incorporated BUZ35 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 


PRODUCT SUMMARY 


20 
PART | WBR)DSS | Грв(оп) Гр С) C) 1 
NUMBER | (VOLTS) (OHMS) (AMPS) 30 


1 DRAIN (CASE) 


| _ 2 САТЕ 
ТО-204АА (ТО-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | 


Drain-Source Voltage Vps 0 


Gate-Source Voltage Vas + 40 


To = 25°С 


Symbol BUZ35 


ho 


о 


Continuous Drain Current 
To = 100°C · 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


Te = 25°С 


~ 


Power Dissipation 
| Тс = 100°C 


о 
-. 


Operating Junction & Storage Temperature Range Tj, Tstg 


Lead Temperature (1/16” from case for 10 secs.) TL 


-55 to 150 


о 
о 
о 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient RiRJA 
Case-to-Sink | Rthcs 


‘Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol Typ. 


4-55 


80235 Siliconix 
| шсогрога ед 
ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS | Max | 

Drain-Source Breakdown Voltage 
Gate Threshold Voltage V 

Vps* Vas: ID= 1000 pA GS(th) | 
Gate-Body Leakage | 

Урс- 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 250 
Vos = ViBR)DSS » Vas = O0 _ | 
Zero Gate Voltage Drain Current 1000 На 
Vps = V(BR)Dss » Vas = 0, Ty =125°C | 
On-State Drain Current? 
Vps = 10 V, Vas = 10 V A 
Drain-Source On-State Resistance? У 
Vas = 10 У, Ip=4.5A О5(оп) " 
Drain-Source On-State Resistance? r 0.70 
Vas = 10 V, Ip» 4.5 A, Tj = 125°C DS(on) ) 


Forward Transconductance ? 
Vps 215 V, Ip2 4.5 A 


Turn-Off Delay Time 


Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Морз = 0.5 х MBR)DSS: 
Vas? 10 V, lp» 9.9A 


(Gate charge is essentially 
independent of operating 
temperature) 


VDD = 30V, А = 10 4) 


ID= 2.9 А, Усем- 10 V 


Ад = 2540, 


(Switching time is essentially 
independent of operating 
temperature) 


Forward Voltage? 
Ip + 2х 4, Vas =0 
Reverse Recovery Time 
(Е = ls, аі /а = 100 А/у8 
Reverse Recovered Charge 


(Е = Ig, dip/dt = 100 A/S 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 двес, Duty Cycle « 296 


4-56 


Siliconix BUZ35 
incorporated | 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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80235 | Siliconix 
| incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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THERMAL IMPEDANCE 


УНА 
СЕ ЖЕКИ ШИЕ ЖЕТП 


[Snae pute ICH EE EE EEG 


AS WAVE EUM DURATION (sec) 


NORMALIZED EFFECTIVE TRANSIENT 


Siliconix 
т incorporated BUZ36 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 


PRODUCT SUMMARY 
VgR)pss | 'ps(on) Гр 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 DRAIN (CASE) 


2 GATE 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


Drain-Source Voltage 
Gate-Source Voltage 


Continuous Drain Current 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 


Power Dissipation 


Operating Junction & Storage Temperature Range Теа -55 to 150 
°C ; 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol боозу 
кшз [те 2 _ 


Junction-to-Ambient PthJA 


Триве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-59 


Siliconix 
incorporated 


BUZ36 


5 


ELECTRICAL CHARACTERISTICS (= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Ми. | Тур. | Мах. | Units 
Drain-Source Breakdown Voltage 
Gate Threshold Voltage V 2.1 
Vps* Vas: !р = 1000 pA GS(th) | 


Gate-Body Leakage 


о 
” 
0 


Zero Gate Voltage Drain Current 250 | 
Ур = V(BR)DSS » Vas = 0 
Zero Gate Voltage Drain Current | 1000 НА 
Vos = М (вв) 058 ‚ Vas = 0, Т) =125°С DSS 
On-State Drain Current2 " 22 
Vps = 10 V, Vas = 10V D (on) A 
Drain-Source On-State Resistance? | 
Vas = 10 V, Ip» ПА | 'DS(on) NE E vule E 
Drain-Source On-State Resistance? r 0.15 
Vas = 10 V, Ip» 11 A, Ty = 125°C DS(on) 
Ec 


Forward Transconductance 2 
Vps =15V,Ip= 11А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


Vae=10V, 1р = 22А 
Gate-Source Charge | = р 14 пс 
(Gate charge is essentially 


11 
50 


8 


300 350 


independent of operatin 
Gate-Drain Charge Ол, 3 У 
Turn-On Delay Time Мор 230 V. Rj- 100 
Rise Time ре SG NGEN МОМ 
Rg 254, 
Тигп-ОН Ое!ау Тіте 
(Switching time is essentially 
independent of operating 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


Pulsed Current! 


Forward Voltage? 
le =2xIs , Уав = 0 


Reverse Recovery Time 
[Е = 15, dip /dt = 100 A/S 


Reverse Recovered Charge 
[Е = Is, dip /dt = 100 А/д5$ 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ36 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
| 25 | 


Ip — DRAIN CURRENT (А) 
Іп — DRAIN CURRENT (А) 


Vos — ORAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 
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80236 TX Siliconix 
incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by 'DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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т Siliconix BUZ41A 


incorporated 


MOSPOWER 


N-Channel Enhancement Mode Transistor 


| TOP VIEW 
PRODUCT SUMMARY . | ш 


| PART | Мвв)р55 | DS(on) | !р 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 GATE 
2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vos 
Gate-Source Voltage | Vas 


Te = 25°C 


BUZ41A 


о 


о 


Continuous Drain Current 


Тс = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


Te = 25°С 


сл 


Power Dissipation 
Це = 100°C 


Operating Junction & Storage Temperature Range Ty; Теа -55 to 150 


Lead Temperature (1/16” from case for 10 secs.) TL 


+ 
ч ^ [s 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient RihJA 


Case-to-Sink Rihcs 


Symbol Typ. 


1.0 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-63 


BUZ41A | 5 21 Siliconix 
| шсогрога ед 


ELECTRICAL CHARACTERISTICS (Т = 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
Vas = 0, lp = 250 pA 


0 
Gate Threshold Voltage 
Vps* Vas. ID = 1000 pA 
Gate-Body Leakage 
Vps= 0, Vas = +20 V 
Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 
Zero Gate Voltage Drain Current 
Мрз = Уівн)р55. Vas = 0, Т) =125°C 


On-State Drain Current? 
Vps = 10 V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10 У, 1р = 2.5 А 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip= 2.5 A, Ty = 125°C 


1 Forward Transconductance 2 
Vps =15 V, Ip = 2.5 А 


Input Capacitance 

Output Capacitance 

Reverse Transfer Capacitance 

Total Gate Charge Vps = 0.5 x Увв) 055, 
Мс = 10 У, In = 4.5 А 

Gate-Source Charge Өз В 
(Gate charge is essentially 
independent of operating 

Gate-Drain Charge temperature) 


Turn-On Delay Time Мр = 30V, Ву = 104, 
Rise Time ID= 2.6 A, УсЕМ- 10 V 


Ва = 25 (1 
Тигп-ОН Оејау Тіте 
(Switching time is essentially 


Р independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Serene шиги 
Forward Voltage 


Reverse Recovery Time 
[Е = 15, dip/dt = 100 А/ц8 


Reverse Recovered Charge 
IF = Is, dipg/dt = 100 А/ц5 Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 sec, Duty Cycle < 2% 
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Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


де, — TRANSCONDUCTANCE (S) Іп — DRAIN CURRENT (А) 


C — CAPACITANCE (pF) 


FIGURE 1: Typical Output Characteristics 


Ves = 8, 9, 10 V 


5 10 15 20 25 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 


Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — ORAIN-TO-SOURCE VOLTAGE (V) 


Ip — DRAIN CURRENT (А) 


Tos) ^ ON-RESISTANCE (O) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


BUZ41A 


FIGURE 2: Typical Transfer Characteristics 
5 


25° 
-55°С 
8 10 
Ves — GATE-TO-SOURCE VOLTAGE (У) 


FIGURE 4: Typical On-Resistance 


lg — ORAIN CURRENT (A) 


FIGURE 6: Typical Gate Charge 
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BUZ41A Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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Operation in this area may be limited by 'DS (оп) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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THERMAL IMPEDANCE 


NORMALIZED EFFECTIVE TRANSIENT 


1 
КҮНЕН WAVE m DURATION (sec) 


Siliconix 
т incorporated BUZ42 
| | N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


TO-220AB 


PRODUCT SUMMARY 


PART | Увв)рв5 | 'ps(on) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 GATE 
2 DRAIN 
3 SOURCE 123 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


Drain-Source Voltage 


Gate-Source Voltage 


Continuous Drain Current 


Junction-to-Case Rthuc рова 
Junction-to-Ambient | РАЈА. O 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-67 


Siliconix 
incorporated 


BUZ42 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


o 
< 
3 
с 
о 


Drain-Source Breakdown Voltage 
Vas = 0, 1p = 250 pA 


Gate Threshold Voitage V 
Vps- Vas. 10 = 1000 pA GS(th) 
Gate-Body Leakage | 
Vps= 0, Vas = +20 У | а55 
Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 
Zero Gate Voltage Drain Current | 
Ур = V(BR)DSS » Vas = 0, Ту =125°С 055 


On-State Drain Current? 
Vps = 10 V, Vas = 10 У 


~ 
N 
+ 
© 
© 
5 
% > 


з o 
T G o > < 


Drain-Source On-State Resistance2 
Vas = 10 У, 1р = 2.5 А 


Drain-Source On-State Resistance 2 r 
Vas = 10 V, |р = 2.5 A, Ty = 125°C DS(on) 


Forward Transconductance 2 
Vps =15 V, 1р = 2.5 А 


Input Capacitance 


Output Capacitance 


E 
ч 
о 
о 


Reverse Transfer Capacitance 


N 
о 


Total Gate Charge Vps = 0.5 x Мва)055' 


Gate-Source Charge 
(Gate charge 15 essentially 
independent of operating 


Gate-Drain Charge temperature) 


О 


Тигп-Оп Delay Time Мр = 30V,R,= 12% 


Rise Time ID= 2.5 А, УДЕМ= 10 V 
Ас 25 (0) 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 


Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т,-25%С unless otherwise noted) 


Pulsed Current! ISM 


Forward Voltage? | V 
lp -2xls , Мао = 0 ЭЭ 
Reverse Recovery Time 


ЈЕ = Is, dip/dt = 100 A/S 


Reverse Recovered Charge 
[Е = 15, дјЕ/а = 100 А/д5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ42 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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80242 Siliconix 
incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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g Siliconix BUZ44A 


incorporated 


MOSPOWER 


N-Channel Enhancement Mode Transistor 


BOTTOM VIEW 
PRODUCT SUMMARY 


PART V(BR)DSS 
NUMBER | (VOLTS) 


О | 20 С)! 


do 


1 DRAIN (CASE) 


2 GATE 
=- TO-204AA (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Tc» 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS _ | Symbol 


Te = 25°С 
A 


Power Dissipation 


BUZ44A 


+ 
A 
e 


Continuous Drain Current 


«А 


Operating Junction & Storage Temperature Range Tj, Теа | | |  —55 to 150 


Lead Temperature (1/16" from case for 10 secs.) 


TL 


| 
о | ~ 
со 


THERMAL RESISTANCE RATINGS 


Symbol 


BUZ44A TÉ Siliconix 
incorporated 
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage V, 
Vas = 0, Ip = 250 pA (BR)DSS 
Gate Threshold Voltage V 
Vps- Vas: ID= 1000 pA GS(th) 
Gate-Body Leakage | 
Мре= 0, Vas = +20 V а55 


Zero Gate Voltage Drain Current 
Vps = У(вв)р55. Vas = 0 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS : Vas = 0, Ty -125%С 


On-State Drain Current? 
Vps = 10 V, Vas = 10V 


Drain-Source On-State Resistance? r 

Vas = 10 V, Ip» 2.5 А DS(on) 
Drain-Source On-State Resistance 2 r 

Vas = 10 V, Ip = 2.5 A, Tj = 125°C DS(on) 
Forward Transconductance ? 

Vos 215 V, Ip = 2.5 А 


Turn-Off Delay Time 


Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Vps = 0.5 х Увв)055, 
Vas = 10 V, lp = 4.8 A 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 30V, Ај = 100 


Ip = 2.6 A, Усем- 10 V 


Аа = 25.0, 


(Switching time is essentially 
independent of operating 
temperature) 


Forward Voltage? 
Ir =2xIs , Vag=0 


Reverse Recovery Time 
IF = Is, dip/dt = 100 А/ц5 


Reverse Recovered Charge 
IF = Is, dig/dt = 100 A/us 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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5 25 Siliconix BUZ44A 
incorporated | 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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BUZ44A TÉ Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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incorporated 


MOSPOWER 


PO BUZ45, BUZ45A 


N-Channel Enhancement Mode Transistors 


BOTTOM VIEW 


PRODUCT SUMMARY 
NUMBER (VOLTS) (OHMS) (AMPS) 
m wl 
500 0.80 


20 


О О)! 


jo 


1 DRAIN (CASE) 


2 GATE 
TO-204AA (TO-3) 3 SOURCE 


BUZ45A 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbo ТИННИН SNES 


Drain-Source Voltage Vos 
Gate-Source Voltage Vas 


Тс = 25°С 


Continuous Drain Current 


Тс = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


Тс = 25°С 


Power Dissipation 
To = 100°C 


Operating Junction & Storage Temperature Range Ty; Tstg 
Lead Temperature (1/16” from case for 10 secs.) TL 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case В рус 
Junction-to-Ambient RthJA 
Case-to-Sink Rthcs 


Триве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


4-75 


80245, BUZ45A TX Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (Т) = 25°С unless otherwise noted) 


Gate Threshold Voltage V 2.1 
Vps* Vas. ID = 1000 дА GS(th) 
Gate-Body Leakage | 
Vos= 0, Vag = +20 М GSS 
Zero Gate Voltage Drain Current | 
Vps = М(вв)р55. Vas = 0 DSS 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS , Vas = 0, Ty =125°C 


On-State Drain Current2 BUZ45 
Vps = 10 V, Vas =10V BUZ45A 


Drain-Source On-State Resistance2 BUZ45 | | 
Vas =10V,Ip= 5.0 А BUZ45A | DS(on) 


Drain-Source On-State Resistance 2 BUZ45 
Vas = 10 V, Ip = 5.0 A, Ty = 125°C BUZ45A 


Forward Transconductance 2 
Vps =15 V, Ip = 5.0 А 


Turn-Off Delay Time 


Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


BUZ45 
Continuous Current BUZ45A 


Vps = 0.5 хХУвв) 058, 
Vas? 10 У, Ip = 9.6 А 


(Gate charge is essentially 
independent of operating 
temperature) 


Vpp = 30V „Ај = 10 


Ip = 2.8 A, УбЕм- 10 V 


Ад = 254, 


(Switching time is essentially 
independent of operating 
temperature) | 


1 80245 
Pulsed Current В0245А 


Forward Voltage? | 80245 
lr =2xIs5 , VGs=0 BUZ45A 


Reverse Recovery Time 
ЈЕ = Is, dip/dt = 100 A/ns 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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TE Siliconix 80245, BUZ45A 


incorporated 


PERFORMANCE CURVES (25?C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics | FIGURE 2: Typical Transfer Characteristics 
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C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) | 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) | Qg — TOTAL GATE CHARGE (nC) 
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80245, BUZ45A 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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Vsp — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
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Siliconix 
g incorporated 80260 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


TO-220AB 


PRODUCT SUMMARY 


NUMBER (VOLTS) (OHMS) (AMPS) 1 GATE 
| | 3 SOURCE 123 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vos 
| Gate-Source Voltage Vas 


Te = 25°C | 


Continuous Drain Current 


To = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


Power Dissipation 


To = 100°C 


Operating Junction & Storage Temperature Range 
Lead Temperature (1/16” from case for 10 secs.) 


24 
О 
П 
ho 
сл 
о 
О 


c1 


‚ Tetg 
T: 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol Typ. Max. 


8260 g Siliconix 
incorporated 


ELECTRICAL CHARACTERISTICS (Tj = 25°C unless otherwise noted) | | 
PARAMETERS/TEST CONDITIONS Min. Typ. Max. | Units 


Drain-Source Breakdown Voltage V, 
Gate Threshold Voltage V 2.1 

Мр5= Vas: ID= 1000 pA GS(th) 
Gate-Body Leakage 

Vps= 0, Vas = #20 V 2S ЖИЕ | 
Zero Gate Voltage Drain Current | 

Vos = У(вв)р55, Yas =0 _ 055 
Zero Gate Voltage Drain Current | 

Vps = У(вв)о55. Vas = 0, Ту =125°C 055 


On-State Drain Current? 
Vps = 10 V, Vas - 10 V 


0 


0 


в | 


т 
> 


Drain-Source On-State Resistance2 
Vas = 10 У, 15 = 2.5 А 


Drain-Source On-State Resistance 2 


r 
Vas = 10 V, 1р = 2.5 А, Tj = 125°C DS(on) 
Forward Transconductance 2 g 
Vps =15 V, Ip = 2.5 A 15 
Input Capacitance | | 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge 


-+ 
сл 
o 
— 
Co 
eo 
© 
RI 


г 
o 
o 
E 
Q о > 


Vps = 0.5 х Увв) 055” 
Vas? 10У,ір- 5.5 А 


~ сл 
8 
ІН 
о 


5 
О 


Gate-Source Charge | | 
[ (Gate charge is essentially 
independent of operating 


Gate-Drain Charge temperature) 


Turn-On Delay Time Vpop = 30V, Ric 10 ФУ 


Ip? 2.7 A, Увем< 10 V 
Р 
- На = 25 (Y 
Turn-Off Delay Time tal off) 
| (Switching time is essentially 


| | independent of operating 
es Time temperature) 


Rise Time 


№ 
~ 
4A 
ол 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т)-25%С unless otherwise noted) 


__ PARAMETERS/TEST CONDITIONS 


Continuous Current 


Pulsed Current! ^o ISM ---- 


Units 


сл 
~ сл 


Forward Voltage? 
IF 2xls , Vas- 0 VSD 


Reverse Recovery Time t 
IE = Is, dip/dt = 100 A/us d 


Reverse Recovered Charge 
ЈЕ = 15, dipg/dt = 100 А/ц6 О 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 
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Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


Іп — DRAIN CURRENT (А) 


де, — TRANSCONDUCTANCE (5) 


C — CAPACITANCE (pF) 


FIGURE 1: Typical Output Characteristics 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 


ІП — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


Іп — DRAIN CURRENT (А) 


DS(on) ^ ON-RESISTANCE (У) 


Ves - GATE-TO-SOURCE VOLTAGE (V) 


BUZ60 


FIGURE 2: Typical Transfer Characteristics 


5 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


lp — DRAIN CURRENT (4) 


FIGURE 6: Typical Gate Charge 
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80260 б 24 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
а incorporated BUZ63 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART | Мвв)р<$$ | Гре(оп) Гр а 20 , 
NUMBER | (VOLTS) | (OHMS) EY d С 


1 DRAIN (CASE) 
2GATE | 
ТО-204АА (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Symbol BUZ63 
E 


аа, Source Voltage 


то =25°С 
Continuous Drain Current 


Te = 100°C 


Pulsed Drain Current! 


| Avalanche Current (see figure 9 ) 


= 


Power Dissipation 
= 100°C 


Operating Junction & Sirag Temperature Range Tstg 
Lead Temperature mm from case for 10 secs. 


-55 to 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Symbol 


BUZ63 | | | Siliconix - 


pd 
= 
е 

5 
© 
»4 
© 
саф. 
e 
с. 


ELECTRICAL CHARACTERISTICS (= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol ома Тур. | Mex | Units | 

Drain-Source Breakdown Voltage м 
Gate Threshold Voltage ү 2.1 

Мр5= Vas; ID= 1000 pA GS(th) . 
Gate-Body Leakage | 

Vos= 0, Vas = +20 V GSS nA 
Zero Gate Voltage Drain Current 250 

Vps = V(BR)DSS » Vas = 0 
Zero Gate Voltage Drain Current НА 

Vps = У(вв)р55» Vas = 0, Т) -125%С у 
On-State Drain Current? | | 

Vps = 10 V, Vas =10V _ О(оп) 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 2.5 A, Tj = 125°C 


Forward Transconductance 2 
Vps =15 V, Ip = 2.5 A 


input Capacitance 
Output Capacitance EN 
Reverse Transfer Capacitance ЕН 
Total Gate Charge Vps = 0.5 X VBR)DSS: 
Vae = 10 V, I = 6.0A 
Gate-Source Charge Gs р 
(Gate charge is essentially 
independent of operating 
Gate-Drain Charge temperature) 13 


Drain-Source On-State Resistance? Е 
Vas = 10 V, 1р = 2.5 А DS(on) 


S(O) 


9 
“п 


nc 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Continuous Current 


Pulsed Current! EM 


Forward Voltage? MEE Y 
Ip =2xIs , М5 = 0 39 


Reverse Recovery Time t 
IE = 15, а/а = 100 A/us | ЩЕ 


Ір- 2.7 А, Усем- 10 V 
Ва = 250 
(Switching time is essentially 


independent of operating 
temperature) 


-h 


N 


Reverse Recovered Charge 
Ile = Is, dlg/dt = 100 А/ц5 


1 Puise width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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. Siliconix 
incorporated 


BUZ63 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


ip — DRAIN CURRENT (А) 


Ge, — TRANSCONDUCTANCE (S) 


C — CAPACITANCE (pF) 


2 4 6 8 


Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


"oso ^ ON-RESISTANCE (Q) Ip — DRAIN CURRENT (А) 


Ves - GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 2: Typical Transfer Characteristics 
5 : 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


ІП — ORAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 
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” Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


— ON-RESISTANCE KO) 


DS(on) 


NORMALIZED EFFECTIVE TRANSIENT 


CURRENT (A) 


(NORMALIZED) 


THERMAL IMPEDANCE 


FIGURE 7: On-Resistance vs. Junction Temperature 


Т) — JUNCTION TEMPERATURE (°C) 


FIGURE 9: Maximum Avalanche and Drain 
Current vs. Case Temperature 


0 25 50 75 100 125 150 


Tc— CASE TEMPERATURE (°С) 


FIGURE 11: 


ELIT шашы? мен БИЕ ШЖ. 
" mm | 
цене = 
LN | Bain ees LLLI - 
0.1 et 2221 
. F 0.05 === (| io — 1 болс ине, ГІ E j L I-II 31 p-—————-] 
дет ҤЧ ЕЕЕ шаша А a On eee Hoss паше E 
==” === SE... м лігі, лар, Ар он ЕНЕ КН ИЕ ТЕЛ ____| 
---- таа ЕН а па па а Тоз БА 
шие | | Ll T IL ITELIED -7-—[ --] ш -H 1—65 [||| ЕН КЕНЕ 
ша» + —1- дис | | | НА tt 


== 
ee 


ic 104 


Ip - DRAIN CURRENT (А) 


OT nn) ——1—3d1-—7 on oon 
E Duty cycle 0,53 a Ec 


m 1 ИШГЕ 


ls — SOURCE CURRENT (А) 


FIGURE 8: Typical Source-Drain Diode 
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Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
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Siliconix | 
g incorporated BUZ64 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


BOTTOM VIEW 


PRODUCT SUMMARY 
PART | Мвв)р55 | "об(оп) Ip 
NUMBER | (VOLTS) | (OHMS) | (AMPS) 


1 DRAIN (CASE) 
2 GATE 
ТО-204АА (ТО-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source МоКаде Vos 
Gate-Source Voltage Vas 


Tous 2566 


Symbol 


+ 
о 
eo 


Q | сл 


ол 
о 


+ 
A 
о 


Continuous Drain Current 


To 51006 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) JN 


Te = 25°С 125 


= 
— 
сл 


Power Dissipation 
Тс = 100°С | 


Operating Junction & Storage Temperature Range 
Lead Temperature (1/16” from case for 10 secs.) 


' Tetg -55 to 150 


c 


300 


- 
г- 
о 
О 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to- Ambient RthJA 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol Typ. 


| с 
— 


4-87 


Siliconix 
incorporated 


BUZ64 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage 
V = 0, lp = 250 WA 


Gate Threshold Voltage 
Vps* Vas. 10 = 1000 uA 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS : Vas = 0 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0, Ту =125°C 


On-State Drain Current? 
Vps = 10 V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10 М, 1р= 5.5 А 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip» 5.5 A, Tj = 125°C 


Forward Transconductarice ? 
Vps 2-15 V, 1р = 5.5 А 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


Total Gate Charge 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (т) = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS | 


Continuous Current 
Pulsed Current! 


Vps = 0.5 x Увв) 055, 
Vas? 10 V, Ip = 11.5 A 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 30V, В| = 10.0 


Ip- 2.9 A, Усем- 10 V 


Ва = 254, 


(Switching time is essentially 
independent of operating 
temperature) 


Forward Voltage? 
(Ев 2 ха, Vag=0 


Reverse Recovery Time 
IF = 15, dip /dt = 100 A/s 


Reverse Recovered Charge 
IF = 15, а/а = 100 А/д5 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ64 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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80264 52: Siliconix 
incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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THERMAL IMPEDANCE 


NORMALIZED EFFECTIVE TRANSIENT 


ngle pulse 
0.01 =“ | 
10° —— 107 107 1 


sciet WAVE © DURATION (sec) 


Жұ @ BUZ71, BUZ71A 


incorporated 


MOSPOWER 


N-Channel Enhancement Mode Transistors 


TOP VIEW 


: TO-220AB 
PRODUCT SUMMARY 


PART | W«BR)bSS | 'bs(on) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 GATE 
2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Gate-Source Voltage Vas 


Te = 25°C 


UJ 

c 

N 
~, 
рез 
> 


Шы 
= | pe | —. | ал > | ал |N 
о | ~ оо | 
сл 
| , 


+ 
+ 
© 


-. 
Q3 


Continuous Drain Current 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) | lA 


Power Dissipation 


© 


+ 


4» 
ENS zx ОГ ы Ден 
ою | о | о 


о 


-4 
О 
| 
го 
сл 
о 
%) 
о 


-55 10 150 


300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Units 


Max. 
3.1 
| 75 


2 
= 


Junction-to-Ambient | АЈА 


1Биве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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80271, BUZ71A TÉ Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Breakdown Voltage BUZ71 
Vas = 0, Ip = 250 ДА BUZ71A 


Gate Threshold Voltage V 
Vps* Vas: !0 = 1000 uA GS(th) 


Typ Units 


Gate-Body Leakage | 
Ур: 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Vps = Мвв)рѕѕ , Vas =0 ` | 


> 


Zero Gate Voltage Drain Current | 
Vos = V(BR)DSS » Vas = 0. Ty =125°C 


On-State Drain Current? BUZ71 
Vps = 2.0 V, Vas = 10V BUZ71A 


Drain-Source On-State Resistance? BUZ71 
Vas = 10V,Ip= 6.0A BUZ71A 


Drain-Source On-State Resistance? BUZ71 
Vas = 10 V, Ip» 6.0 A, Ty = 125°C BUZ71A 


Forward Transconductance 2 
Vos -15У,ір- 6.0A 


Turn-Off Delay Time 


Ға! Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (т = 25°C unless otherwise noted) 


1000 


S(T) 


N = -.-. 
о со го 


| > 
œ 


з 5 
О т 


100 280 


Vps = 0.5 x Vgn)pss: 
(Gate charge Is essentially 


independent of operating 
temperature) 


Мр <30У, А = 100 


[52 ЗА , VGEN= 10 V 


o 


Ас = 25 0, 


(Switching time is essentially 
independent of operating 
temperature) 


о 


PARAMETERS/TEST CONDITIONS Symbol | Max | Units | 
con oren Сї» | - |: Яя 
Pulsed Current’ 82 ^ ISM aM 28 
Forward Voltage? BUZ71 1.8 
Reverse Recovery Time t 

Ip = 16, dipg/dt = 100 A/S | ГТ 
Reverse Recovered Charge Q 
ЈЕ = 15, а/а = 100 A/ns rr АС 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix BUZ71, BUZ71A 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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В0271, BUZ71A 5 24 Siliconix 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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lOperation in this area may be limited by 'DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix | | 
g incorporated BUZ1 71 
P-Channel Enhancement Mode Transistor 
MOSPOWER 


2 


TOP VIEW 
TO-220AB 
PRODUCT SUMMARY 


PART | WBR)DSS | DS(on) 
NUMBER (VOLTS) (OHMS) 


BUZ171 50 0.40 


Гр 
(АМР5) 


1 САТЕ 
2 DRAIN 
3 SOURCE — 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol BUZ171 


$ 
V 
Gate-Source Voltage Yas | У | 
қабы: nre ЖИЙ 


Continuous Drain Current 
To = 100°C 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) 
Тс = 25°C 
To = 100°C 


Operating Junction & Storage Temperature Range 


Power Dissipation 


+ 40 
Tg = 25°С 7.0 
| 28 | 
| 7.0 
40 
16 
ИНЕК 


lA 
Ту, Tstg 
TL 


Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 
THERMAL RESISTANCE 


Junction-to-Case 


Junction-to-Ambient 


Case-to-Sink 


1Риѕе width limited by maximum junction temperature (refer to transient thermai impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 
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Siliconix 
incorporated 


BUZ171 


5 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) tor Шы еы cia for clarity 


PARAMETERS/TEST CONDITIONS Symbol Мах. Units 


Drain-Source Breakdown Voltage м 
Vas = 0, lp = 250 pA (82089 


Gate Threshold Voltage 


Typ 


50 


Vps= Vas. Ip =1000 pA | Vas(th) 2.1 
Gate-Body Leakage | 

Урс- 0, Vas = +20 V | GSS A 
Zero Gate Voltage Drain Current | 

Vps = У(вв)05з » Vas = 0 055 
Zero Gate Voltage Drain Current | 

VDS = V(BR)DSS, Vas» 0, Ту =125°С 055 1000 | 
On-State Drain Current? 


ч! 


: —— 
сл о : 
- | 
со 
pem Y 
e M 


о о № A 
| э | 38 о | 8 [ә 
= з 


2 о 


Vps = 10 V, Vag = 10 V !D(on) 


Drain-Source On-State Resistance? 
Vas = 10 У, Ip» 4.5 A 


© 
г 
A 


"DS (on) 


Drain-Source On-State Resistance ? 
Vas = 10 V, Ip = 4.5 A, Tj = 125°C 


Forward Transconductance ? 
Vps + 15 V, 1р = 4.5 А 


Input Capacitance 
| Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 x Увв) 055, 
Veae=10V,In = 7.0 А 
Gate-Source Charge 533 R 
(Gate charge is essentially 
| independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мрр = 30 V, Ву = 100 
Ва = 254, 
Turn-Off Delay Time ty (off) 
| (Switching time is essentially 
independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°С unless otherwise noted) 


"DS (on) 0.40 


S(T) 
Ciss 600 1200 


Coss 


о 
ғо 
C 
сл 
о 
о 


~ 
оз 
e 


Crss 100 


ж. 


+ © 
-h 
ur [^] 


~ 
ол 


| сл = со 
© © ~ no 
о e гә 
сл о о 


о 
о 
N 
л 


e 
+ 


Reverse Recovery Time | А 
ЈЕ = 15, dip/dt = 100 А/д5 | 45 


Reverse Recovered Charge 
ЈЕ = ig, di¢/dt = 100 А/и5 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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PARAMETERS/TEST CONDITIONS Symbol | ме, | 
a И ИЗИ се 
Forward Voltage2 | 


Siliconix BUZ171 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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C — CAPACITANCE (pF) 
Vas — GATE-TO-SOURCE VOLTAGE (V) 


Vos — ORAIN-TO-SOURCE VOLT AGE (V) 


ted 


Siliconix 
incorpora 


Ф 


BUZ171 


C Unless otherwise noted) 


o 


PERFORMANCE CURVES (25 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 10: Safe Operating Area 


see note 1 


(V) 1МЭУУПЭ муно — 91 


Current vs. Case Temperature 


FIGURE 9: Maximum Avalanche and Drain 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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жатады IRF130, IRF131 
-ІНЕ132, IRF133 
MOSPOWER | N-Channel Enhancement Mode Transistors. 


PRODUCT SUMMARY 


PART ViBR)DSS | DS(on) Ip 
NUMBER | (VOLTS) (OHMS) (AMPS) 


BOTTOM VIEW 


| | IRF131 
IRF132 


1 DRAIN (CASE) 


IRF 133 2 GATE 
TO-204AA  (TO-3) 3 SOURCE 
ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 
| 
PARAMETERS/TEST CONDITIONS Symbol ae ae] ute 
[Drain-Source Ме | Vos | wo | бо | wo | oo | 
. V 
u| аа 
Continuous Drain Current - 
СТЕ Е ЕСЕ e e 
Power Dissipation 
Се ааа 
ома | so 


THERMAL RESISTANCE RATINGS 


| THERMAL RESISTANCE | 


Junction-to-Case | Rthuc 
Junction-to-Ambient АЈА 


Case-to-Sink Все 


Symbol Typ. 


e 
md 


IRF130, IRF131 E шсш 
IRF132, IRF133 | incorporated 


ELECTRICAL CHARACTERISTICS (Т)- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 

Drain-Source Breakdown Voltage IRF130,132 s 

Уа = 0, lp = 250 pA IRF131,133 | (BR)DSS 
Gate Threshold Voltage V 

Vps* Vas. ID= 250 pA | GS(th) 
Gate-Body Leakage | 

Vps= 0, Vas = +20 V GSS 
Zero Gate Voltage Drain Current 

Vps = V(BR)bss , Vas = 0 | 


Zero Gate Voltage Drain Current | 
Vps = 0.8 х V(BR)DSS , Vas» 0, Т) =125°C DSS 


On-State Drain Current? IRF130,131 
Vps = 10 V, Vas = 10V IRF132,133 


ТЕ 
> 


Drain-Source On-State Resistance? IRF 130,131 .18 

Vas = 10V, Ip» 8.0A | IRF132,133 | DS(on) ‚25 
Xy 

Drain-Source On-State Resistance 2 IRF130,131 | , 0.30 

Vas = 10 V, Ip» 8.0 A, Tj = 125°C IRF132,133 | DS(on) 0.45 


Input Capacitance 
Output Capacitance 


Vps = 0.8 x Мвв)055' 
Vag= 10 V, lp» 18А 


(Gate charge is essentially 
independent of operating 
temperature) 


Мрр = 36 V „Ај = 40 


Ір = 8.0 A, Усем- 10 V 


Вас 7.50 


|| 


(Switching time is essentially 
independent of operating 
temperature) 


Forward Transconductance 2 
Vps =15 У, Ір = 8.0 А 


PARAMETERS/TEST CONDITIONS | Symbol 


| IRF130,131 
Continuous Current IRF132,133 


Pulsed Current! | us 2 | | 2 


Forward Voltage? IRF130,131 | 
ЈЕ + Is, Vas- 0 IRF132,133 


Reverse Recovery Time 
IF = 15, dip/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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753 Siliconix IRF130, IRF131 
incorporated IRF132, IRF133 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics _— FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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Siliconix 
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FIGURE 8: Typical Source-Drain Diode · 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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FIGURE 7: On-Resistance vs. Junction Temperature 
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т Mna IRF140, IRF141 


A IRF142, |ВЕ143 | 
MOSPOWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 
NUMBER | (VOLTS) (OHMS) (AMPS) 


BOTTOM VIEW 


20 


О ©)! 


30 


1 DRAIN (CASE) 
| 2 САТЕ 
ТО-204АЕ (ТО-3) 3 SOURCE 


Drain-Source Voltage 


Gate-Source Voltage 


Continuous Drain Current 
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Pulsed Drain Current! 


— 

~ 

-t 

~ 

ол 
Е 


Power Dissipation 


W 
xk Тс = 100°C 
Operating Junction & Storage Temperature Range Tj, Tetg -55 to 150 

Ме: 
Lead Temperature (1/16" from case for 10 secs.) L ШЕСИ 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 


Junction-to- Ambient 


Case-to-Sink 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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IRF140, IRF141 _ | Ве 1 Siliconix 

IRF142, IRF143 | ЖАР incorporated 

ELECTRICAL CHARACTERISTICS (Т. = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


~ 
o 


Symbol 


Drain-Source Breakdown Voltage IRF140,142 
Vas = 0, In = 250 ЦА IRF141,143 


Gate Threshold Voltage V 
Vos= Vas: 1р = 250 ЦА GS (th) 


Мвв) 058 


Gate-Body Leakage | 
Vps* 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Vos = V(BR)DSS » Vas = 0 


IDpss 


Zero Gate Voltage Drain Current | | 
Vos = 0.8 х V(BR)DSS , Vas- 0, Т) =125°С DSS 


On-State Drain Current? IRF140,141 | 27 
Vps = 10 V, Vas =10V | IRF142,143 | (оп) 24 


Drain-Source On-State Resistance2 IRF140,141 | 
Vas = 10 V, я 15A IRF142,143 | DS(on) 


Drain-Source On-State Resistance? IRF140,141 


: 
Vas = 10 V, 1р = 15 A, Тј = 125°C IRF142,143 | DS(on) 


Forward Transconductance 2 
Vps = 15 V, Ip=15A 


input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.8 x Увв)055, 
Мде = 10 У, Ip = 34A 
Gate-Source Charge иа ~ 
(Gate charge is essentially 
| independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мур = 30 V , R, = 2.04 
Вс = 4.74, 
Тигп-ОН Delay Time 
(Switching time is essentially 
; independent of operating 
Fall Time | temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


Ciss 


Coss 


— 
сл 
о 
C 
e 
о 


Crss 


ы 
о 
-h 
Ф 


E e 
o © 
з 
О 


~ 
= 


td(on) 


'd(off) 


o 
= ~ а 
о. 
о 
] 


Др 
о 
efe 
o 


о 
о 


PARAMETERS/TEST CONDITIONS Symbol | Min, Typ Max. 
IRF140,14 27 
A 
1 ^». JRF140,141 | 108 
Forward Voltage? ІВЕ140,141 2.5 
Reverse Recovery Time | ct 
Reverse Recovered Charge 
IE = Is, dig/dt = 100 A/us Qrr [з 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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TZ Siliconix | IRF140, IRF141 
incorporated IRF142, IRF143 


PERFORMANCE CURVES (25?C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
20 


| | 
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а: та 
с c 12 
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сә сэ 
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с ac 
са со 
| | 
© = 4 
0 9 
0 2 4 6 8 10 
Vos - DRAIN-TO-SOURCE VOLTAGE (У) Ves — GATE-TO-SOURCE VOLTAGE (У) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (S) 
Гре) ^ ON-RESISTANCE (K) 


© lo — DRAIN CURRENT (А) lp — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance  - FIGURE 6: Typical Gate Charge 


0.8 x МВА)055 


С — САРАСІТАМСЕ (рЕ) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) | Qg — TOTAL GATE CHARGE (nC) 
4-105 


Siliconix - 
incorporated 


FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 


T 


FIGURE 7: On-Resistance vs. Junction Temperature 


PERFORMANCE CURVES (25'C Unless otherwise noted) 


IRF140, IRF141 
IRF142, IRF143 
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FIGURE 10: Safe Operating Area 
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vs. Case Temperature 


FIGURE 9: Maximum Drain Current 
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т пи IRF150, IRF151 


incorporated IRF1 52. IRF1 53 | 
МО5 POWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


| NUMBER (VOLTS) (OHMS) (AMPS) _ | 
ни |е [om | 
не | и | зе | 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage Vos 
Gate-Source Voltage Vas Е + 40 + 40 


= 25°С 
= | |а 


ВОТТОМ МЕМ/ 


1 DRAIN (CASE) 


| жылды 2 САТЕ 
. TO-204AE (TO-3) 3 SOURCE 


Symbol 


> 
В 


Continuous Drain Current 


= 100°C 


Aja 
її 


Pulsed Drain Current! 


-j 
| 
+ 
go 
e 
- 
о 
© 
% 
e 
e 


= 25°С 
Power Dissipation 
To = 100°C 


Operating Junction & Storage Temperature Range | Т), Тед  -55 to 150 | 
Lead Temperature (1/16" from case for 10 secs.) ЦИ MEET NNI 


THERMAL RESISTANCE RATINGS 


| — THERMAL RESISTANCE 


Junction-to-Case 


Junction-to-Ambient 


Case-to-Sink | 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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IRF150, IRF151 же 524 Siliconix 
IRF152, IRF1530 (| incorporated 
ELECTRICAL CHARACTERISTICS (Ty 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Ми. | T 

Drain-Source Breakdown Voltage IRF 150,152 | y, 100 

Vas = 0, lp = 250 pA IRF151,153| (BR)DSS ЕЕ 
Gate Threshold Voltage V 

Vps* Vas. ID = 250 pA GS(th) 
Gate-Body Visi | 

Vps* 0, Vas = +20 V 055 

076 Gate Voltage Drain Current 

DS = У(вв)05з » Vas = 0 


Zero Gate Voltage Drain Current 


Vps = 0.8 x Мва)р55 , Vas= 0, Ty =125°C im 
On-State Drain Current? IRF150, 151 
Vps = 10 V, Vas = 10 V IRF152,153 


Drain-Source On-State Resistance? IRF150,151 
Vas = 10 У, 1р = 20A ЋЕ 152,153 DS(on) 


Drain-Source On-State Resistance 2 IRF150,151 


О(оп) 
г 
Vas = 10 V, Ip = 20 A, Ty = 125°C IRF152,153| DS(on) 
Forward Transconductance 2 
Vps =15 V, 1р = 20 А 
Input Capacitance 
Output Capacitance 


0.045 0.055 
0.060 0.080 
0.080 0.100 
0.110 0.140 


Vps = 0.8 х VBn)pss: 


(Gate charge is essentially 
independent of operating 
temperature) 


Мр = 24 У „Ај = 1.2.0, 


(Switching time is essentially 
independent of operating 
temperature) 


PARAMETERS/TEST CONDITIONS 


IRF 1 50, 151 
Continuous Current IRF152,153 


Symbol 


1 IRF150,151 
Pulsed Current IRF152,153 


Forward Voltage? IRF150,151 
ЈЕ = 16, Уа: 0 IRF152,153 
Reverse Recovery Time 

ЈЕ = 15, dip/dt = 100 А/)45 
Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 А/д5 
! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


gj, — TRANSCONDUCTANCE (S) Ip — DRAIN CURRENT (А) 


C — CAPACITANCE (pF) 


5000 


4000 


3000 | 


2000 


1000 


FIGURE 1: Typical Output Characteristics 
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ШЕЛІ 


0 2 4 6 8 10 
Vos — ORAIN-TO-SOURCE VOLTAGE (У) 


FIGURE 3: Typical Transconductance 


Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


Ip — DRAIN CURRENT (А) 


DS(on) ^ ÜN- RESISTANCE (0) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


50 


IRF150, IRF151 
IRF152, IRF153 


FIGURE 2: Typical Transfer Characteristics 


Vas — GATE-TO-SQURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


Ip — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


1 0. 


IRF150, IRF151 Siliconix. 
IRF152, IRF153 EE x 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 


-an 


H 


NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE 


10 
te WAVE TN DURATION (sec) 


FF incorporated IRF230, IRF231 
IRF232, IRF233 
MOSPOWER N-Channel Enhancement Mode апо 


PRODUCT SUMMARY 


BOTTOM VIEW 


1 DRAIN (CASE) 
2 GATE 
TO-204AA  (TO-3) 3 SOURCE 


C 
оз 


PARAMETERS/TEST CONDITIONS Symbol зо Units 
230 | 231 | 232 | 2 


Drain-Source Voltage | Ма | 2 
Gate-Source Voltage | Vas |+ | i40. + 40 


i 
о 
mal 
ол 
o 
№ 
о 
о 
+ RES 
~ | 
ojo 


Тс = = 25°С 
Continuous Drain Current 


Тс = 100°C 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) 


$ 
о 
из 
о 
mio 
- „| © 
ол mio 
> 


ғ 


= 25°С 


2 


Power Dissipation 


~, 
ол 
~ 
сл 
of 
оз 


Тс = 100°C 


Operating Junction 8 Storage Temperature Range Tj. Tstg –55 to 150 
°C 
Lead Temperature (1/16” from case for 10 secs.) NUM RE 


г, 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 
ПЕТР Ambient 
Case-to-Sink 


1Риѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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IRF230, IRF231 | gy icons 
(82232, IRF233 | incorporated 
ELECTRICAL CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min. | Typ. | Max | Units 
Drain-Source Breakdown Voltage IRF230,232 200 | 
Vas = 0, Ip = 250 pA IRF231,233 | (ВВ)055 
Gate Threshold Voltage V 2.0 
Vps- Vas: 10 = 250 ДА GS(th) . 


Gate-Body Leakage | 
Vps= 0, Vas = +20 V GSS 

Zero Gate Voltage Drain Current 
Vos = V(BR)pss , Vas = 0 

Zero Gate Voltage Drain Current | | 
Vps =0.8х V(BR)DSS , Vas= 0, Ty =125°С DSS 


On-State Drain Current? IRF230,231 
Vps = 10 V, Vas = 10V IRF232,233 


O 

== 

o 

о 
со (о 
оо 

~ 

о 

— 

e 

o 


Drain-Source On-State Resistance? IRF230,231 r 
Vas = 10 У, Ip» 5.0 А ІНЕ232,233 DS(on) 


IRF230,231 


оо 
~, 
on 
оо 
о 4 
оо 


Drain-Source On-State Resistance 2 


Е 
Vas = 10 V, lp» 5.0 A, Tj = 125°C IRF232,233 | DS(on) 


Forward Transconductance ? 
Vps =15 V, 1р = 5.0A 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge Vps = 0.8 x Увв) 055, | « | 


N 
ч 
о 
о 


М.с 10 V, |, = 12 А 
Gate-Source Charge 98 р 

(Gate charge is essentially 

independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мр = 90 V , Ris 15.50. 
Rise Time Ір- 5.0 A, Уаем- 10 V 


Ас = 7.5 4, 


-à 
N 


td(on) 


A 

ғо 
] 

о 


Turn-Off Delay Time ta (off) 


№ 


(Switching time is essentially 
independent of operating 
Fall Time temperature) 


e 
о 
] 
© 


PARAMETERS/TEST CONDITIONS 


IRF230,231 
Continuous Current IRF232,233 


1 IRF230,231 
Pulsed Current IRF232,233 


Forward Voltage? | IRF230,231 
le = 16, Vas- 0 | IRF232,233 


Reverse Recovery Time 
ЈЕ = Ils, dip/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/nS 


! Pulse width limited by maximum Junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 
incorporated 


IRF230, IRF231 


IRF232, ІКЕ233 


PERFORMANCE CURVES (28°c Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


Іп — DRAIN CURRENT (А) 
Іп — DRAIN CURRENT (А) 


де, — TRANSCONDUCTANCE (S) 
fos) ^ ON-RESISTANCE (O) 


0 5 10 15 20 25 
Ig — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


: | 


С — CAPACITANCE (pF) 


20 30 40 50 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) 


— 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 2: Typical Transfer Characteristics 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 
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іп — DRAIN CURRENT (A) 


FIGURE 6: Typical Gate Charge 
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IRF230,IRF231 Siliconix 
IRF232,IRF233 EF v 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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NORMALIZED EFFECTIVE TRANSIENT 
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loperation in this area may be limited by 'DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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р: ues IRF240, IRF241 
. IRF242, IRF243 
MOSPOWER | Кона Enhancement Mode Transistors 


PRODUCT SUMMARY 

ља. [ee шш ш. 
NUMBER ES (OHMS) (AMPS) 
терә [os 


BOTTOM VIEW 


1 DRAIN (CASE) 
2 GATE 
3 SOURCE 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 


Power Dissipation 


Lead ernperature (1/16" from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL. RESISTANCE Symbol 


Junction-to-Case PthJC 
| Junction-to-Ambient RthJA 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-115 


IRF240, ІНҒ241 | т Siliconix — 
IRF242, IRF243 сре 
ELECTRICAL CHARACTERISTICS (ту = 25°С unless otherwise noted) : 

Gate Threshold Voltage | зе | 


V 
Vos= Vas: !0 = 250 pA GS (th) 4.0 
o | мо |- 


Drain-Source Breakdown Voltage IRF240,242 


gg 
а 
wn 


«А «А 
! Oo со 
~ 
сл 
о 
о 
7 


Vps= 0, Vas = +20 У 
Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 9 


Zero Gate Voltage Drain Current 
Vps = 0.8 x ViBR)DSS »Vas= 0, Ty =125°C 


On-State Drain Current? IRF240,241 

Vps = 10 V, Vas = 10 V IRF242,243 A 
Drain-Source On-State Resistance? | IRF240,241 r 0.14 0.18 

Vas = 10 У, Ip» 10A - IRF242,243 | DS(on) 0.20 0.22 a 
Drain-Source On-State Resistance 2 IRF240,241 | г 0.28 0.36 

Vas = 10 V, Ip» 10 A, Ty = 125°C IRF242,243 | DS(on) 0.40 0.44 | 


Forward Transconductance ? 
Vps 215A, |) = 10 А 


Input Capacitance Ciss 


Output Capacitance Coss 


Reverse Transfer Capacitance Crss 


с г © 
+ ч Ф 


Total Gate Charge Vps = 0.8 x Vgn)pss: 


Мас = 10 V, lp» 22A 


Gate-Source Charge 
(Gate charge is essentially 
independent of operating 
temperature) 


Gate-Drain Charge 


Turn-On Delay Time Мр = 75У , Ң = 7.5 0) 


Rise Time ID= 10A , Убем= 10 V 


Ас = 4.70 


Turn-Off Delay Time tay off) 
(Switching time is essentially 
independent of operating 


Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Wm. | туь. | мек. 
| IRF240,241 
1 IRF240,241 72 

Forward Voltage? IRF240,241 V 
Reverse Recovery Time t 

ЈЕ = Is, dip/dt = 100 A/us rr 
Reverse Recovered Charge а 

iF = 15, dip/dt = 100 А/ц5 rr Пе 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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S$ Siliconix IRF240, IRF241 
incorporated IRF242, IRF243 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (S) 
грофа) ^ ON-RESISTANCE (О) 


Іп — DRAIN CURRENT (А) іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Vos - GATE-TO-SOURCE VOLTAGE (V) 


Vos - DRAIN-TO-SOURCE VOLTAGE (V) | Qg — TOTAL GATE CHARGE (nC) 
4-117 


IRF240, IRF241 Siliconix | 
IRF242, IRF243 5: 1 IDCOEpOFBIed 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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0 25 50 75 100 125 150 | 
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lOperation in this area тау be limited by гр5 (оп) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE PULSE DURATION ae 


$F incorporated IRF250, IRF251 
IRF252, IRF253 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 
PART | (BR)DSS | "об(оп) Ip 
NUMBER | (VOLTS) (OHMS) (AMPS) 


BOTTOM VIEW 


1 DRAIN (CASE) 
2 GATE 
3 SOURCE 


2 
2 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage 


Gate-Source Voltage Vas | 


Te = 25°C 


Е 
сл 
- 


200 150 


г 
e 
e 
E 
сл 
о 


Ж 


D 
+ 
I 
о 


оо 
оз 
о 
~ у 


ғо 

a 

го 

о 

22 + 
мо [о | + | мю | ь 
ло |о |а |о 
~ 
сл л 


Continuous Drain Current 


— 
о | о | о jojo 


Te = 100°C 


Ур5 
Pulsed Drain Current! ЕГЕ 
Avalanche Current (see figure 9 ) 


1 


о 
Co 
eo 


150 


- 
сл 
о 
- 
сл 
o 
EP 
сл 
o 


Power Dissipation 


Operating Junction & Storage Temperature Range » Tstg -55 to 150 
Lead Temperature (1/16" from case for 10 secs.) Ti 


THERMAL RESISTANCE 


Junction-to-Case RthJC 
ics 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


4-119 


Siliconix 
incorporated 


IRF250, IRF251 
IRF252, IRF253 


ELECTRICAL CHARACTERISTICS И је © Unless omens] noted) 


PARAMETERS/TEST CONDITIONS Symbol | ми. | Тур. Мах. 


Drain-Source Breakdown Voltage IRF250,252 
V =0, |ђ = 250 A IRF251,253 


` 


Gate Threshold Voltage 
Vps* Ves: ID= 250 u А 


Gate-Body Leakage | 
Vps= 0, Vas = 20 V GSS 


5 
> 


Zero Gate Voltage Drain Current 
Vps = У(вн)р55» Vas = 


Zero Gate Voltage Drain Current 
Морз = 0.8 x V(BR)DSS ; Vas= 0, Т) =125°С 


On-State Drain Current? IRF250,251 
Vps = 10 V, Vas = 10V | | IRF252,253 


Drain-Source On-State Resistance2 IRF250,251 r 
Vas = 10 У, |; = 16 А IRF252,253 DS(on) 
Ifs 


< 
© 


= 
> 


Drain-Source On-State Resistance 2 IRF250,251 | | 
Vas = 10 V, Ip = 16 A, Ty = 125°C IRF252,253 | DS(on) 


Forward Transconductance 2 
Vps -15 V, 1р = 16 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.8 x Мвв)р55) 
i Мае = 10 У, |Д = 38A 
Gate-Source Charge Өз 2 
(Gate charge Is essentially 
independent of operating 


ке) 
т 


5 
О 


ns 


| | Ас = 4.74, 
Тигп-ОН Delay Time 
(Switching time is essentially 
| Independent of operating 
Fall Time temperature) 


ta (off) 


et et 
—A ч 


PARAMETERS/TEST CONDITIONS 


IRF250,251 
Continuous Current IRF252,253 


Pulsed Current! | и | 


Forward Voltage? IRF250,251 
ЈЕ < 16, Vas- 0 IRF252.253 


Reverse Recovery Time 
ЈЕ = ls, dig/dt = 100 A/uS (| 


Reverse Recovered Charge 
ЈЕ = 15, dipg/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-120 


ғ Siliconix IRF250, IRF251 
incorporated IRF252, IRF253 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 


25 


p = 20 
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= = 
ы К 
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< < 10 
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Vos - DRAIN-TO-SOURCE VOLTAGE (V) Vas — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


9%, — TRANSCONDUCTANCE (5) 
"osfon) ^ ON-RESISTANCE (О) 


“QO 40 20 30 40 50 
Іп - DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


0.5xV A 
У X V(BR)DSS += oe 

Ж 
7—74 0.8 х Увв) 055 


С — САРАСІТАМСЕ (РЕ) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


cee ЕЛМЕН 
ЖЕНЕ 
rad 
Бш қыса 


0 10 20 30 40 50 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) | Qg — TOTAL GATE CHARGE (nC) 


4-121 


IRF250, IRF251 Siliconix 
IRF252, IRF253 X incorporated 
PERFORMANCE CURVES (25'C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
ge 
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ОГА 


Т) — JUNCTION TEMPERATURE (°C) Vso - SQURCE-TO-DRAIN VOLTAGE (V) 


FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 
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Single Pulse 
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1Орегайоп іп this area тау Бе limited by "DS (on) 


Ip — DRAIN CURRENT (А) 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE PULSE DURATION (sec) 


Бе. IRF330, IRF331 
| IRF332, IRF333 
MOSPOWER | N-Channel Enhancement Mode Tisneletare 


PRODUCT SUMMARY 
NUMBER DE (OHMS) 
KENN Гот. 


CORRETE 
и] 


ВОТТОМ МЕМ/ 


1 DRAIN (CASE) 
i 2 GATE 
TO-204AA (TO-3) 3 SOURCE 


IRF333 


Symbol 


PARAMETERS/TEST CONDITIONS 


Drain-Source а 
Gate-Source Voltage 


је 


Continuous Drain Current 


и 
| 


= 100°С 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) 


E = 25°C 


Power Dissipation 
= 100°C 


| Operating Junction в Storage Temperature Range Tstg -55 to 150 
Lead тере е (1/16” from case for 10 secs. Lá 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case RthJC 
Junction-to-Ambient ШШ; 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


4-123 


pot 
5 
о 

Е 
© 
~ 
co 
qub. 
о 
e 


IRF330, IRF331 | 5 7 4 Siliconix 
IRF332, IRF333 | | Е 
ELECTRICAL CHARACTERISTICS (Т) = 25°С unless otherwise noted) 

PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage IRF330, 332 400 
Vas = 0, Ip = 250 pA IRF331,333 | (BR)DSS EF 


Gate Threshold Voltage V 
Vps* Vas. 1р = 250 pA GS(th) 


o 
< 
3 
о 
о 
= 
o 
т: 
> 


о 
о 
o 


Gate-Body Leakage 
Vps* 0, Vas = +20 V 


> 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS : Vas = 0 


Zero Gate Voltage Drain Current  . 
Vps = 0.8x V(BR)DSS , Vas7 0, Т) =125°С 


On-State Drain Current? 1RF 330,331 
Vps = 10 V, Vas = 10V IRF332,333 
9 fs 


Drain-Source On-State Resistance? IRF330,331 | , 
Vas = 10 V, 1р = 3.0 А IRF332,333 | DS(on) 


ІАЕЗЗО, 331 
IRF332,333 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 3.0 A, Tj = 125°C 


Forward Transconductance ? 
Vps =15 V, 1р = 3.0 А 


SU) 
Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Total Gate Charge Vps = 0.8 хУвв) 055, 


Gate-Source Charge 


О 


(Gate charge is essentially 
independent of operating 
temperature) 


Gate-Drain Charge 


Turn-On Delay Time Мрр = 175 V, Ву = 5040, 


Rise Time ID= 3.0 А, VaguN- 10 V 


Turn-Off Delay Time 


Ас = 7.54 


ПИЕ 
(Switching time is essentially 
independent of operating 


Fall Time temperature) 


О o 
ИНИН | у 
о. Ф 


| IRF330,331 
Continuous Current IRF332 333 Is 


1 IRF330,331 
Forward Voltage? IRF330,331 | yon 
(Е < is , Vas= 0 IRF332,333 | 
Reverse Recovery Time ШЕШ 


1 
ір = Is, 4р/ = 100 А/д5 Да 


Reverse Recovered Charge Q 
IF = Ig, а/а = 100 A/ps rr 


= 
О 


8 Í i 


! Pulse width limited by maximum junction temperature (refer to translent thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


4-124 


7903 Siliconix | IRF330, IRF331 
incorporated IRF332, IRF333 


PERFORMANCE CURVES (25°С Unless otherwise noted): 


FIGURE 2: Typical Transfer Characteristics | 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


| 0.8 х Viemos У AL | 
(BR)DSS 


C — CAPACITANCE (pF) 


[——ÀP |l 7 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


0977-5 10 16 20 25 30 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) | Qg — TOTAL GATE CHARGE (nC) 


IRF330, IRF331- 
IRF332, IRF333 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 


Siliconix — 
incorporated 
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Те— CASE TEMPERATURE (°C) 


|| ___ 
РЕНЕ РМЕТ 


FIGURE 8: Typical Source-Drain Diode 
| orward Voltage 


Мер — SOURCE-TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
100 geram mque apte 


MS кен UR ке 1. — n e a чар ан Gt ИМ CE, S из ША АШЕР ӨЛЕШ E оди Фев па 


1000 


NS = ШШ VOLT AGE (V) 


TOperation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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10^ 10 
SQUARE WAVE PULSE DURATION (ao 


FE incorporated IRF340, IRF341 
IRF342, IRF343 
MOSPOWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 
NUMBER ва UMS, (AMPS) 
rao: 
ем | ње [ow |» 

| | 
е | зе Ге Ге 


ABSOLUTE MAXIMUM RATINGS (Тс 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage | 
Gate-Source Voltage 


Continuous Drain Current 


Pulsed Drain Current! ЕГЕ 
| Avalanche Current (see figure 9 ) N 
Te = 25°С 125 125 125 
Power Dissipation 


Operating Junction & Storage Temperature Range LE 
"ET. 


BOTTOM VIEW 


1 DRAIN (CASE) 


2 GATE 
TO-204AA  (TO-3) 3 SOURCE 


Lead Temperature (1/16" from case for 10 secs.) 300 


THERMAL RESISTANCE RATINGS 


сост Жонни 1^ 0 я 


Junction-to- Ambient PthJA 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-127 


Siliconix 
incorporated 


IRF340, IRF341 
IRF342, IRF343 


ELECTRICAL CHARACTERISTICS (= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min Тур. Мах. Units 

Drain-Source Breakdown Voltage IRF340,342 VBR)DSS 400 

Vas = 0, lp = 250 pA | IRF341 ,343 | 350 
Gate Threshold МоКаде V 

Vps* Vas: 10 = 250 pA GS (th) 2.0 
Gate-Body Leakage | 

Vps= 0, Vas = +20 V 055 
Zero Gate Voltage Drain Current | 

Vps = У(вв)05з , Vas = 0 | 055 250 


= 


5 
> 


= 
> 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x Увв)0зз » Vas= 0, Ty -125%С DSS 1000 


On-State Drain Current? IRF340,341 
Vps = 10 V, Vas = 10V IRF342,343 


Drain-Source On-State Resistance? IRF340,341 
Vas = 10 У, |) = 5.0 А IRF342,343 


Drain-Source On-State Resistance ? IRF340,341 | r 
Vas = 10 V, Ip» 5.0 A, Ty = 125°C IRF342,343 | DS(on) 


Forward Transconductance 2 | 
Input Capacitance | се | - | 1500 1600 
Reverse Transfer Capacitance | Со | 
Total Gate Charge Vps = 0.8 х Увв) 055, ЕСЕ 
| Мде = 10 У, |, = 12А 
Gate-Source Charge > " 
(Gate charge is essentially 


S(U) 


с 
о 
о 
3. 
оо 
ог 
бо л 
au | оо 
NE со сл 
Q= | бел 


O 
A 
o 
o 
- 
г 
о 
E 
сл 
o 


Lui ad 
о. 
о 
= 
оз 
л | a 


О 


| independent of operating 

Turn-On Delay Time Мр = 175 V, R= 330 
Вве Тіте рез А, NSEN STU Y 

Ва = 4.7 0, 
Turn-Off Delay Time 

(Switching time is essentially 

independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty= 25°С unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


-. m 
со г 
о —_ 
C 


Р ІАЕЗ40, 341 
Continuous Current IRF342,343 


1 IRF 340,341 
Pulsed Current IRF342,343 


Forward Voltage? IRF340,341 
ЈЕ + ls , Vag=0 IRF342,343 


Reverse Recovery Time 
IF = Is, dip/dt = 100 A/ns 


Reverse Recovered Charge 
IF = 15, dipg/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 psec, Duty Cycle < 2% 


4-128 


#7 Siliconix IRF340, IRF341 
incorporated IRF342, IRF343 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics с FIGURE 2: Typical Transfer Characteristics 
| 12.5 i 
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Vos - DRAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (ү) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


1% 


ge. — TRANSCONDUCTANCE (S) 
fos) ^ ÜN-RESISTANCE (Q) 


Ip — DRAIN CURRENT (A) Ig — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate Charge 


7.5 


л 
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C ~ CAPACITANCE (pF) 


г 
сл 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLTAGE (У) Qg — TOTAL GATE CHARGE (nC) 
4-129 


IRF340, IRF341 | Siliconix 
IRF342, IRF343 | | HH incorporateo 


PERFORMANCE CURVES (25'C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
rward Voltage 
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TOperation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE PULSE DURATION (сес) 


icon а .. |RF350, IRF351 
IRF352, IRF353 Т | 
MOSPOWER | АЈА Enhancameni Mode ТІНДЕ 


PRODUCT SUMMARY | 
NUMBER uu жж (АМР$) 
IRF350 | ооз | 15 | 
ТЕЕ ЖЕСЕ 
|» | 
се Ге pe pe 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 


Gate-Source Voltage Em 
Continuous Drain Current 


BOTTOM VIEW 


1 DRAIN (CASE) 
! 2 САТЕ / 
TO-204AA (т0-3) 3 SOURCE 


Pulsed Drain Current? 
Avalanche Current (see figure 9 ) 


Power Dissipation 


ин 
о 
E 
ол 
-. 
о 
— сл 
о ho 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-131 


Siliconix 
incorporated 


IRF350, IRF351 
IRF352, IRF353 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage IRF 350,352 
Vas = 0, Ip = 250 pA IRF351,353 


Gate Threshold Voltage V 2.0 
Ур5= Vas > Ip = 250 ЦА sium | 
Gate-Body Leakage | 
Vps- 0, Vag = +20 V 998 
| Zero Gate Voltage Drain Current 250 
Vps = У(вв)о55. Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS , Vas= 0, Ty =125°C 


On-State Drain Current2 IRF350,351 
Vps = 10 V, Vas = 10V IRF352,353 


Drain-Source On-State Resistance? IRF350,351 
Vas = 10 У, 1р = 8.0 А IRF352,353 


15 

13 
Drain-Source On-State Resistance 2 IRF350,351 | p 0. 0.60 
Vas = 10 V, Ip = 8.0 А, Т = 125°C IRF352,353 | DS(on) 0.6 0.80 


д 


Units 


-< 
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2 
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t 
Ф 
woh 
Qoo 
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| В 
e 
eo 
3 
> 


| о 


= 
> 


оо 
a| oN 
оо 
Ao 
оо 


Forward Transconductance 2 d 
Vps -15 V, Ip - 8.0A f 


Input Capacitance 
Output Capacitance 


о 
^h 


Vps = 0.8 x Увв) 058, 


120 


3 
O 


(Gate charge is essentially 
independent of operating 
temperature) 


VDD = 180 М, Р| = 254 


їр = 8.0 А, УбЕМ= 10 V 


Turn-Off Delay Time 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Mi | тур. | 
Continuous Current | [RF352 353 КЕЖЕСМЕСЕ 
— em) m [oc | oco 

EMEN 
EMEN 


Ва = 4.7 0 


(Switching time is essentially 
independent of operating 
temperature) 


et 
a 
“+ — 
= о 
2 
~ 
Co 
о 
— 
сл 
о 


- Units 


Is 

ISM 
Forward Voltage? IRF350,351 60 

ter 


Reverse Recovery Time 


Reverse Recovered Charge | Q 
IE = Is, dip/dt = 100 А/и5 rr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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= 
О 


ло | VO] оо 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°С unless otherwise noted) 


Ip — DRAIN CURRENT (А) 


де; — TRANSCONDUCTANCE (5) 


С — CAPACITANCE (pF) 


FIGURE 1: Typical Output Characteristics 


НЕКЕ 


Vos - ORAIN-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance 


ШЕРТ ЕЗ 


125°C 


-à 
сл 
о 
л 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


e 


lg — DRAIN CURRENT (А) 


Toston) ^ ON-RESISTANCE (0) 


Ves - GATE-TO-SOURCE VOLTAGE (У) 


IRF350, IRF351 
IRF352, IRF353 


FIGURE 2: Typical Transfer Characteristics 


0.5 x ViBR)DSS 


КЕШЕР X ViBR)DSS 
Jill 


Ip = 15A 


00 25 50 75 100 125 
Qg — TOTAL GATE CHARGE (nC) 
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IRF350, IRF351 | Siliconix | 
ІҺЕЗ52, IRF353 __ 5 21 incorporated 


PERFORMANCE CURVES (25 С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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ЖА @ IRF430, ІНЕ431 - 
IRF432, IRFA33. __ 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 
PART | МВА)р55 | 'ps(on) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) | 


BOTTOM VIEW 


1 DRAIN (CASE) 
2 GATE 


IRF433 3 SOURCE 


Gate-Source Voltage 


Continuous Drain Current 


To = 25°С 

ТА = 100°C 
Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 
| To = 25°С 
Power Dissipation 

Е Тс = 100°С 

Operating Junction & Storage Temperature Range 
Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


Case-to-Sink 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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IRF430, IRF431 | YE Siliconix 
IRF432, ІВЕ433 incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min, -— 
Drain-Source Breakdown Voltage | IRF430,432 500 
r 
r 


Gate Threshold Voltage 


V | | 
Vos= Vas» ID= 250 ЦА gem) NEED 
Gate-Body Leakage 


Zero Gate Voltage Drain Current 


Zero Gate Voltage Drain Current | | 
Vps = V(BR)DSS » Vas = 0 


!D (on) 


Vps = 0.8 х V(BR)DSS ‚ Vas= 0, Т) =125°C 


On-State Drain Current? IRF430,431 
Vps = 10 V, Vas = 10 V IRF432,433 


Drain-Source On-State Resistance ? IRF430,431 
Vas = 10 У, Ір = 2.5 А, Ту = 125°C IRF432,433 DS(on) 


| Forward Transconductance 2 
Vps = 15 V, Ip = 2.5 А 2 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


Crss 


Vps = 0.8 x VBR)pss: 
Vas? 10 V. |р = 6.0A 


МЕ 
Total Gate Charge NW 
Gate-Source Charge ЕЗ 
Gate-Drain Charge 
Turn-On Delay Time 
Rise Time r 
Turn-Off Delay Time 


| Fall Time | 


(Gate charge is essentially 
independent of operating 
temperature) 


4.5 
Drain-Source On-State Resistance? IRF430,431 1.25 1.5 | 
Vas = 10 У, 1р = 2.5 А IRF432,433 DS (on) 1.5 2.0 | " 
3 
4 


Мрр = 225 V, В = 750 


ta (off) 


ID= 2.5 A, Vaen= 10 V 


Rg = 7.50, 


(Switching time is essentially 
independent of operating 
temperature) 


tf 


PARAMETERS/TEST CONDITIONS 


қ IRF430,431 
Continuous Current IRF432 ‚433 


1 IRF430,431 
Pulsed Current |8Е432 ,433 


Forward Voltage? IRF430,431 
Ip = 15 , Vas- 0 ІВЕ432 ‚433 


Reverse Recovery Time 
IF = ls, а!Е/а = 100 А/ц8 


Reverse Recovered Charge 
[Е = Is, dip/dt = 100 А/д5 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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ү Siliconix IRF430, IRF431 
incorporated IRF432, IRFA33 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


Ip — DRAIN CURRENT (А) 
Ip — DRAIN CURRENT (A) 


10 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 


де, — TRANSCONDUCTANCE (5) 
рм) ^ ON-RESISTANCE (Q) 


lg — DRAIN CURRENT (А) lp — DRAIN CURRENT (A) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


a MEUS, AN 
LL LLL 
prm rs. 
ПИЛАТ 
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0 20 30 4 


0 1 0 50 
Vos — ORAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC, 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 
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ted 


Siliconix 
incorpora 


е 


IRF430, IRF431 
IRF432, IRF433 


C Unless otherwise noted) 


о 


PERFORMANCE CURVES (25 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 10: Safe Operating Area 


(V) LN33302 МУЗ — 5 
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ч 
Ш. 
с 
e 
со 
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Ш. 
т 


Current ув. Case Temperature 


FIGURE 9: Maximum Avalanche and Drain 
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lOperation in this area may be limited by tog on) 
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Tc— CASE TEMPERATURE ( 


Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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yu IRF440, IRF441 


—— IRF442, IRF443 
MOSPOWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | “(BR)DSS BOTTOM VIEW 
NUMBER | (VOLTS) | 


2 GATE 
1.1 ! 


3 SOURCE 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage | Vos 450 500 450 
| V | 
Gate-Source Voltage Vas t 40 + 40 +40 


Te = 25°С 


Symbol 


Continuous Drain Current 
Це = 100°C 


Pulsed Drain Current! IDM . 


Power Dissipation 
Тс = 100°C 


Operating Junction & Storage Temperature Range Т) Тада 


Lead Temperature (1/16” from case for 10 secs.) T 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE | Symbol Typ. | ма | umis 
ЕЛІ: И | 
шеш | еј а 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


IRF440, IRF441 
IRF442, IRF443 


` 


ELECTRICAL CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


Gate Threshold Voltage V | 
Vps* Vas: ID= 250 pA GS (th) 
Gate-Body Leakage | 
Vps= 0, Vas = +20 У GSS nA 
Zero Gate Voltage Drain Current | 
Vps = V(BR)DSS : Vas = 0 DSS 
Zero Gate Voltage Drain Current | 
Vps = 0.8 х V(BR)DSS , Vas- 0, Т) =125°C DSS 
On-State Drain Current? IRF440,441 8.0 
Vps = 10 V, Vas = 10V IRF442,443 7.0 
Drain-Source On-State Resistance? IRF440,441 | r 0.80 0.85 
Vas = 10 У, Ip» 4.0 А IRF442,443 DS(on) 1.00 1.10 $i 
Drain-Source On-State Resistance 2 IRF440,441 r 1.50 1.05 
Vas = 10 V, Ір = 4.0A, Ty = 125°C IRF442,443 | DS(on) Е 


Forward Transconductance 2 
Vps -15 У, Ip = 4.0 А 


Turn-Off Delay Time 


Fall Time 


Vps = 0.8 x Увв) 058, 
Мос = 10 У, 1р = 10A 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 200 V, В = 450, 


Ip? 4.0 А, МбЕМ= 10 V 


Ва = 4.70 


(Switching time is essentially 
independent of operating 
temperature) 


| IRF440,441 
Continuous Current IRF442,443 


на 1 | IRF440,441 
Pulsed Current IRF442 ‚443 


Forward Voltage” IRF440,441 
IE =15 , Уав< 0 IRF442,443 


Reverse Recovery Time 
ЈЕ = Is, dip/dt = 100 А/ц8 


Reverse Recovered Charge 
IE = Is, dip/dt = 100 А/ц5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle « 296 
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Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


Ip — DRAIN CURRENT (А) 


де, — TRANSCONDUCTANCE (5) 


C — CAPACITANCE (pF) 


FIGURE 1: Typical Output Characteristics 


Уас-9. 10У 


5 10 15 20 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


3 6 9 12 
Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


ІП — DRAIN CURRENT (А) 


"ps ^ ON-RESISTANCE (О) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


IRF440, IRF441 
IRF442, IRF443 


FIGURE 2: Typical Transfer Characteristics 


0 2 | 4 6 8 10 
Ves — GATE-TO-SOURCE VOLT AGE (V) 


FIGURE 4: Typical On-Resistance 


0 5 10 15 20 25 30 
Ig — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


r 


Ж 


0.5 x ViBR)DSS 


4. 4 
шл х У(вв)085 


Qg — TOTAL GATE CHARGE (nC) 
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IRF440, IRF441 Siliconix 
IRF442, IRF443 5: 1 сотре 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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NORMALIZED EFFECTIVE TRANSIENT 


THERMAL IMPEDANCE 


Operation in this area may be limited by 'DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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|: == IRF450, IRF451 


қыны IRF452, IRF453 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | WBR)DSS | "об(оп) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) | 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage Vos 


Gate-Source Voltage Vas 
"а= | 


Continuous Drain Current 

Те = 100°С 
Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


| Power Dissipation 


BOTTOM VIEW 


1 DRAIN (CASE) 
2 GATE 
TO-204AA (т0-3) 3 SOURCE 


D 
20 


Symbol 


5 


о 
eo 


450 500 450 


+ 


~ 


сл > 
о | го о 
| | 
^ 


- 
сл 
eo 


150 | 150 150 


Operating Junction & Storage Temperature Range Ty, Теа -55 10 150 
Lead Temperature (1/16” from case for 10 secs.) TL 


THERMAL RESISTANCE 


Junction-to-Ambient RthJA 
a У 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


+ 

ENS сл — A 
е гә о 
+ 

—һ ч -— A 
e ~ e 

+ 

ч ~, ~ 

e ~ о 

о 


lh 


Units 


z 
© 
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А 
~ 
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Siliconix 
incorporated 


IRF450, IRF451 
IRF452, IRF453 


ELECTRICAL CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Ми. | тур. | 
Drain-Source Breakdown Voltage IRF450,452 | V, | 


+ 


Units 


Gate Threshold Voltage 
Vps* 395, ID= 250 pA 


Gate-Body Leakage 
Урс- 0, Vas = +20 М 


Zero Gate Voltage Drain Current | | 
Vps = V(BR)DSS ‚ Vas = 0 | | 058 | 250 


5 
> 


© 
о 
о 


| Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS „Уа5 = 0, Т) =125°C DSS 
On-State Drain Current? ІВЕ450,451 | 
Vps = 10 V, Vas = 10V IRF452,453 


Drain-Source On-State Resistance? IRF450,451 
Vas = 10 V, 1р = 7.0 А IRF452,453 


Drain-Source On-State Resistance ? IRF450,451 | r 0.60 0.88 
Vas = 10 V, Ip» 7.0 A, Ty = 125°C IRF452,453 | DS(on) 0.80 1.10 
Forward Transconductance ? d 
Vps = 15 У, 1р = 7.0 А {5 
Input Capacitance 
Output Capacitance | ЕЗ 
Reverse Transfer Capacitance ES 
Total Gate Charge Vps = 0.8 x Vgn)pss: ЕСЕ 


pF 


О 


| Мае = 10 У, + 16 А 
Gate-Source Charge ав D 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мор = 210 V, R, = 30€) 
Ва = 4.74, 
Turn- Off Delay Time 
(Switching time is essentially 


’ independent of operating 
Fall Time temperature) 


] 
o 


~ 


td(off) 150 


— 
-ъ ~ 
~ о 
ч 
о 


PARAMETERS/TEST CONDITIONS 


Continuous Current IRF450,451 
IRF 452 ,453 


pulcad Gürrent IRF450,451 
а ген IRF452 453 


Forward Voltage? IRF450,451 
le = Ils , Ма5 = 0 IRF452 ‚453 


Reverse Recovery Time 
le = 15, dip /dt = 100 A/us 


Reverse Recovered Charge 
IF = ls, dip/dt = 100 A/ns 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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524 Siliconix IRF450, ІҺЕ451 
incorporated IRF452, IRF453 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics | FIGURE 2: Typical Transfer Characteristics 
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IRF450, IRF451 524 Siliconix 


IRF452, IRF453 
PERFORMANCE CURVES (25°С Unless otherwise noted) 


incorporated 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical osi аш Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to- 
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gr uos IRF510, IRF511 


т IRF512, IRF513 
MOSPOWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | “вв)о55 | Гр5(оп) Ip TOP VIEW 
| NUMBER | (VOLTS) (OHMS) (AMPS) TO-220AB 
О 
ІНЕ510 100 4.0 
| 2 DRAIN 
IRF513 35 — 3 SOURCE 123 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


Pulsed Drain Current! 


Power Dissipation ЖЕЗ 
| | | °C 
THERMAL RESISTANCE RATINGS 
| THERMAL RESISTANCE Symbol 
ош | Ae | 
1.0 


Junction-to-Ambient RthJA ЭЕ - 


1Б ве width limited Бу maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-147 


IRF510, IRF511 — Siliconix 
IRF512, IRF513 | 5: 1 
ELECTRICAL CHARACTERISTICS (Т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Breakdown Voltage IRF510,512 
Vas = 0, In = 250 ЦА IRF511,513 | 


ші 
3 
о 
Е 
В - 
~ 
e 
= 
о 
е 


Тур. 


Саїе Threshold Voltage V 
Vps* Vas: ID= 250 pA GS(th) 


Gate-Body Leakage 
Vps= 0, Vas = +20 V | 


MBR)DSS 
Zero Gate Voltage Drain Current 
Vos = У(вв)055 » Vas = 0. | 


Zero Gate Voltage Drain Current 
Vps = 0.8 х V(BR)DSS » Vas= 0, Ty =125°C 


On-State Drain Current? IRF510,511 
Vps = 10 V, Vas - 10V IRF512,513 


Drain-Source On-State Resistance? IRF510,511 r 
Vas = 10V, Ip= 2.0 А | IRF512,513 | DS(on) 


р | 
> 


Drain-Source On-State Resistance 2 IRF510,511 
Vag = 10 V, Ip = 2.0 A, Tj = 125°C IRF512,513 


Forward Transconductance ? 
Vps =15 У, 1р = 2.0 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.8 x Vgn)pss: 
Мас = 10 У, |, = 8.0 А 
Gate-Source Charge es р 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мор = 40V.R,= 200 
Rise Time ID eee GENS ty V 
Ва = 25 (1 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty = 25°C unless otherwise noted) 
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PARAMETERS/TEST CONDITIONS Symbol | Min, | Typ. | Мах | Units | 
| ІНЕ510,511 | 
1 IRF510,511 

Forward Voltage? IRF510,511 
Reverse Recovery Time ^ t 

[Е = 15, dip/dt = 100 А/д5 M 
Reverse Recovered Charge Q 

[Е = Is, dig/dt = 100 A/us rr 0.12 АС 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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TE Siliconix IRF510, IRF511 
incorporated IRF512, IRF513 . 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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C — CAPACITANCE (pF) 


ip = 4.0A 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) _ Qg — TOTAL GATE CHARGE (nC) 


IRF510, IRF511 оор 
IRF512, IRF513 | 5: 1 Incorporated 


PERFORMANCE CURVES (25 с Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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): qv . IRF520, IRF521 


iW IRF522, IRF523 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | Увв)озв | 'ps(on) 
| NUMBER | (VOLTS) (OHMS) 


00 i 


TOP VIEW 


TO-220AB 


1 GATE | 
2 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage Vps 
Gate-Source Voltage Vas 


To = 25°С 


Symbol 


Continuous Drain Current 


15540096 


Pulsed Drain Current 


Te = 25°С 


Power Dissipation 
To = 100°C 


Operating Junction & Storage Temperature Range Tj. Tstg -55 10 150 
| °C 
Lead Temperature (1/16” from case for 10 secs.) T 300 


] 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


реттен 
Junction-to-Ambient RthJA АШ 


Case-to-Sink 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 


IRF520, IRF521 
IRF522, IRF523 


ай 
=) 
о 
5 
© 
ще 
5) 
eu 
© 
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Drain-Source Breakdown Voltage IRF520,522 | y, | 
Vas = 0, lp = 250 pA - 1RF521,523 | (ВА)055 

Gate Threshold Voltage | V 
Vps- Vas: ID = 250 pA | GS(th) 


Gate-Body Leakage | 
Vps= 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS » Vas= 0, Т) =125°C 


On-State Drain Current? IRF520,521 
Vps = 10 V, Vas «10V IRF522,523 

Drain-Source On-State Resistance? IRF520,521 r 0.25 | 0.30 
Vas = 10 V, Ip» 4.0A IRF522,523| "DS(on) 0.30 


Drain-Source On-State Resistance ? IRF520,521 


Vas = 10V, |) = 4.0 A, Tj = 125°C IRF522,523 


Forward Transconductance ? 
Vps =15 У, Ір = 4.0 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.8 x Увв) 055, 
Мс = 10 У, I, = 10А 
Gate-Source Charge 95 d 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мр = 40V , Ву = 100 
Ва = 25 4, 
Turn-Off Delay Time 
(Switching time is essentially 
; independent of operating 
Fall Time temperature) 
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PARAMETERS/TEST CONDITIONS 


IRF520,521 
Continuous Current IRF522 523 


1 IRF520,521 
Pulsed Current IRF522,523 


Forward Voltage? IRF520,521 
le < Is , Vas=0 IRF522,523 


Reverse Recovery Time 
ЈЕ = 15, dip/dt = 100 А/д5 


Reverse Recovered Charge 
ЈЕ = 15, dif /dt = 100 A/S 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix | 
incorporated 


IRF520, IRF521 
IRF522, IRF523 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 
10 zm 


Іп — DRAIN CURRENT (A) 


0 : 
0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


де, — TRANSCONDUCTANCE (5) 


0 25 50 7.5 10.0 12.5 15.0 
lo — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


C — CAPACITANCE (pF) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


Іп — DRAIN CURRENT (А) 


гова) ^ ON-RESISTANCE (0) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 2: Typical Transfer Characteristics 
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FIGURE 4: Typical On-Resistance 
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FIGURE 6: Typical Gate Charge 
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IRF520, IRF521 
IRF522, IRF523 


Siliconix 
incorporated 


Ss 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 


FIGURE 8: Typical Source-Drain Diode 
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ЖА incorporated IRF530, IRF531 
IRF532, IRF533 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


TOP VIEW 


ТО-220АВ 


- ШЕ 


IRF532 0.25 1 GATE 
2 DRAIN 
3 SOURCE 


IRF533 


PARAMETERS/TEST CONDITIONS Symbol | 533 | 
Drain-Source Voltage | Vos | EN 
Gate-Source Voltage TM + 40 +40 
Continuous Drain Current 
Power Dissipation i 


Operating Junction & Storage Temperature Range Т), T, stg –55 to 150 
Lead Temperature (1/16” from case for 10 secs.) NENNEN NENNEN 


i 


THERMAL RESISTANCE RATINGS 


1 THERMAL RESISTANCE 


Junction-to-Ambient RthJA 


Case-to-Sink 


'Pulse width limited by maximum junction temperature iater to transient thermal impedance data, figure 11) 


| Symbol 


Rthcs 
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IRF530, IRF531 | " Siliconix 
IRF532, IRF533 | 5: 1 incorporated 


ELECTRICAL CHARACTERISTICS (Тј = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | ма Typ. | Max. | Units 
Drain-Source Breakdown Voltage IRF 530,532 100 
Gate Threshold Voltage V | 4.0 
Vps= Vas; ID= 250 pA GS(th) | : 
Gate-Body Leakage | 
Vps* 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Vps = У(вн)рв5. Vas = 0 


Zero Gate Voltage Drain Current К 
Vps =0.8х V(BR)DSS „Уа5= 0, Ty =125°C 


On-State Drain Current? IRF530,531 
Vps = 10 V, Vas = 10V IRF532,533 


Drain-Source On-State Resistance? Р ІАЕ 530,531 r | 0.14 0.18 
Vas = 10 V, ip» 8.0A IRF532,533| 'DS(on) 0.20 0.25 
Drain-Source On-State Resistance ? IRF530,531] , 0.25 0.30 
Vas = 10 V, О) = 80A, Т = 125°С IRF532,533} DS(on) 0.30 0.45 


Кали МЕЛС ИС | - | ог 
ЕСЕ 
ЕСЕ 
= 
Gate-Source Charge Gor а ЕРЕ 
(Gate charge is essentially 
| Сад 
К 
ЕСЕ 


independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мр = 36 V , В = 40 
Rise Time Ір- 8.0 A, Усеме 10 V 
Ra = 7.54, 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time  |temperature) 


МЕ 
МЕКЕ 


PARAMETERS/TEST CONDITIONS 


Continuous Current IRFes2 234 


IRF530,531 


Pulsed Current! IRF532,533 


Forward Voltage? IRF530,531 
Ip =15, Wace 0 | IRF532,533 


Reverse Recovery Time 
ЈЕ = 15, dig/dt = 100 А/ц5 


Reverse Recovered Charge 
IE = 15, dip/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix | 
| incorporated 


PERFORMANCE CURVES (25°с unless otherwise noted) 


IRF530, IRF531 _ 
IRF532, IRF533 


FIGURE 2: Typical Transfer Characteristics 
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Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


1 
Qg — TOTAL GATE CHARGE (nC) 
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IRF530, IRF531 Siliconix 
IRF532, IRF533 ы incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: ШЕ. Source-Drain Diode 
ward Volta 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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E incorporated IRF540, IRF541 
IRF542, IRF543 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


r TOP VIEW 
PART DS (on) 
NUMBER 


(OHMS) 


V(BR)DSS 
(VOLTS) 


1 GATE 
2 DRAIN 
3 SOURCE 


PARAMETERS/TEST CONDITIONS Symbo 


Drain-Source Voltage Vps 
Gate-Source Voltage Vas 


Continuous Drain Current 


| Pulsed Drain Current! 


Power Dissipation 


Operating Junction & Storage Temperature Range Ty; Теа -65 10 150 
ес 
Lead Temperature (1/16" from case for 10 secs.) L | зе | 


THERMAL RESISTANCE RATINGS 


E 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


ч | - 
о 10 
н и 
-. г 
о о 
за 
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Siliconix 
incorporated 


IRF540, IRF541 
IRF542, IRF543 


ELECTRICAL CHARACTERISTICS (Ту = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


> 


Symbol 


Drain-Source Breakdown Voltage IRF540,542 
Vas = 0, 1р = 250 pA IRFS41,543 | (BRIDSS MN 
Gate Threshold Voltage 
| Gate-Body Leakage | 
Vps= 0, Vas = £20 V GSS БА 
Zero Gate Voltage Drain Current | 250 
Vos = V(BR)DsS : Vas = 0 | | 058 
Zero Gate Voltage Drain Current | | 1000 НА 
Vos = 0.8 х У(вв) 088 ,Мас- 0, Т) =125°C 055 
On-State Drain Current? IRF540,541 | 
Vps = 10 V, Vas = 10V IRF542,543 
Drain-Source On-State Resistance? IRF540,541 0.07 0.085 
Vas = 10V, Ip» 15A IRF542,543 DS (on) 0.09 0.11 


Drain-Source On-State Resistance ? IRF540,541 |, 
Ves = 10 V, Ip» 15 A, Тј = 125°C IRF542,543 | DS(on) 


Forward Transconductance 2 : 
Vps =15 V, |) = 15A fs 


Vps = 0.8 x (gR)pss: 


(Gate charge is essentially 
independent of operating 
temperature) 


сл 
© 
3 
| О 


VDD = ЗОМ , В = 2.0.0, 


Ір- 15A , УбЕМ= 10 V 


Ад = 4.7 4 


(Switching time is essentially 
independent of operating 
temperature) 


Fall Time 


"mt eb 

a a 

о o 

= 3 

c A -à 
ЇЙ 


Тигп-ОН Delay Time 
Favtime 0000002 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту-25%С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Continuous Current IRESA2 843 


Pulsed Current! iege. i 2 


Forward Voltage? IRF540,541 


Reverse Recovery Time 
ЈЕ = 15, ајЕ/а = 100 A/s 


Reverse Recovered Charge 
iF = Ig, Яр/ Ж = 100 А/д5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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8 | Н 


TE Siliconix IRF540, IRF541 
incorporated 


IRF542, IRF543 
PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
грба) 7 ON-RESISTANCE КО) 


lg — DRAIN CURRENT (А) | Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance _ FIGURE 6: Typical Gate Charge 
| | | 4 
ШЕСЕСРДЕЕ 


С — CAPACITANCE (pF) 
Vgs — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) | Од — TOTAL GATE CHARGE (nC) 
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FIGURE 8: Typical Source-Drain Diode 
2" — SOURCE -TO - DRAIN VOLT AGE (V) 
FIGURE 10: Safe Operating Area 


C Unless otherwise noted) 
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Tj — JUNCTION TEMPERATURE (*C) 
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FIGURE 9: Maximum Drain Current 


FIGURE 7: On-Resistance vs. Junction Temperature 
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IRF540, IRF541 
IRF542, IRF543 
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Vos — DRAIN-TO-SOURCE VOLT AGE (У) ` 
1Operation in this area may be limited by DS(on) 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Бе. IRF610, IRF611 
IRF612, IRF613 
MOSPOWER N-Channel Enhancement Mode Transistors - 


PRODUCT SUMMARY 


PART | WBR)DSS | 'ps(on) Гр 
| ке wn қүт P 


IRF61 ЕСПЕ 


ТОР VIEW 


TO-220AB 


1 GATE 
2 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 


Gate- Source Voltage 


Те: = 25°С 


Symbol 


о 
-. 
N 
о 
-— 
сә 


> 
e 


H- 
A 
e 
H 
> 
© 
+ 
A 
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Continuous Drain Current 
= 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 


= 25°C 


4 
i 


Power Dissipation 


~ | У жЕ Жы. = 
о | а | о | ол |а јо 
| 


» - 100*C 


Рр Junction & Storage Temperature Range Tstg -55 to 150 
Lead Temperature (1/16” from case for 10 secs. | ____ ШАШ 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


NACH ЕЕ 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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IRF610, IRF611 | TX Siliconix 

IRF612, IRF613 mcorporale’ 

ELECTRICAL CHARACTERISTICS (ty = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage IRF610,612 | y, 200 
Vas = 0, Ip = 250 pA IRF611,613 | (BR)DSS 150 


Gate Threshold Voltage V 
Vps* Vas. ID= 250 pA GS(th) 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


o 
< 
3 
с 
о 
Й 
© 


3 
> 


о 
(N 
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Zero Gate Voltage Drain Current 
Vps = V(BR)DsS » Vas = 9 


Zero Gate Voltage Drain Current . | 
Vps = 0.8x V(BR)DSS , Vas= 0, Т) =125°С DSS 
On-State Drain Current? IRF610,611 | 2.5 
Vps = 10У, Vas =10V IRF612,613 | (оп) 2.0 
Drain-Source On-State Resistance? IRF610,611 | > 
Vas = 10 V, 1р = 1.25 А IRF612,613 | 'DS(on) 
Drain-Source On-State Resistance 2 IRF610,611 | , 1.8 
Vas = 10 V, Ip» 1.25 A, Тј = 125°C IRF612,613 | DS(on) 2.8 


Forward Transconductance ? 
Vps 215 V, 1р = 1.25 А 


ло | aa 


+ № 


S(O) 


Input Capacitance 


— 
. “ . 
— 


Output Capacitance 


Reverse Transfer Capacitance 


Total Gate Charge 


Vps = 0.8 х Vgn)pss: 
Vas? 10 У, lp» 3.0A 


Gate-Source Charge 


О 


(Gate charge Is essentially 
independent of operating 
temperature) 


ЕСЕ 
Тур. 


Gate-Drain Charge 


Turn-On Delay Time 


Rise Time pr Tees AS YGEN T V 
Rg = 250, 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 


Fall Time temperature) 


| 


PARAMETERS/TEST CONDITIONS 


IRF610,611 
Continuous Current IRF612,61 


3 
IRF610,611 
Pulsed Current IRF612,613 


1 
Forward Voltage? IRF610,611 SD 
Ip + 16, Vas- 0 IRF612,613 


Reverse Recovery Time 
le = Is, dip/dt = 100 A/s 


Reverse Recovered Charge 
le = 15, dip/dt = 100 A/s 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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т Siliconix IRF610, IRF611 
incorporated IRF612, IRF613 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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шсогрога ед 


Siliconix 


FIGURE 8: Typical Source-Drain Diode 


C Unless otherwise noted) 


PERFORMANCE CURVES (25° 
FIGURE 7: On-Resistance vs. Junction Temperature 


IRF610, IRF611 
IRF612, IRF613 


Forward Voltage 


FIGURE 10: Safe Operating Area 
n — DRAIN-TO-SOURCE VOLT AGE (V) 


Vsp — SOURCE -TO - DRAIN VOLTAGE (V) 
lOperation in this area may be limited by DS (оп) 
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gp ou IRF620, IRF621 


"ann IRF622, IRF623 
MOSPOWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 
PART | Мвв)р55 | Гоб(оп) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) 

нею | zo | ог | 52 | 


ТОР МЈЕМ/ 


ТО-220АВ 


1 САТЕ 
2 РВАМ 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


| Drain-Source Voltage Vos 
Gate-Source Voltage Vas +40 
To = 25°C 


Symbol 


stg -55 to 150 


Ж 
TL 


- 
о 


Power Dissipation 

| Це = 100°С 
Operating Junction & Storage Temperature Range Ty 
Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient РАЈА 


1Риіѕе width limited Бу maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


4-167 


Siliconix 
Incorporated 


IRF620, IRF621 
IRF622, IRF623 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol ШИЕ Тур. | Мах. | 
Drain-Source Breakdown Voltage IRF620,622 |v 200 
Vas = 0, Ip = 250 pA IRF621,623 | (BR)DSS 150 
Gate Threshold Voltage V 
Vps= Vas. р = 250 pA GS(th) 2.0 


5 


Units 


V 
Gate-Body Leakage | 
Vos= 0, Vas = +20 V GSS nA 
Zero Gate Voltage Drain Current | | | 
Vps = V(BR)DsS » Vas = 0 055 250 


Zero Gate Voltage Drain Current | ЦА 
Vps = 0.8 x V(BR)DSS , Vas= 0. Ty =125°C DSS 1000 
On-State Drain Current? | IRF620,621 
Vps = 10 V, Vas =10V IRF622 ‚623 
Drain-Source On-State Resistance? IRF620,621 | r 0.5 
Vas = 10 У, 1р = 2.5 А ІНЕ622,623| DS(on) | 0.8 
Drain-Source On-State Resistance 2 IRF620,621 | r 0.9 
Vas = 10 V, Ip» 2.5 A, Ty = 125°C IRF622,623 | DS(on) 14 
Forward Transconductance 2 
Vps =15 У, Ір = 2.5 А 2.2 
Input Capacitance | 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge 


М = -i O 
wo | Mo 


Vps = 0.8 x Увв) DSS: 


Gate-Source Charge 


Gate-Drain Charge · | 


з 


(Gate charge is essentially 
independent of operating 
temperature) 


Ур = 100 V, В| = 39 Q 


Ip? 2.5 А, VagN- 10 V 


> 
о 


ғо 
E 
о 
o 
BENE 


Ва = 250, 


(Switching time is essentially 
independent of operating 
temperature) 


я IRF620,621 
Continuous Current | IRF622,623 


1 IRF620,621 
Pulsed Current IRF622,623 


Forward Voltage? IRF620,621 
le + 156, Vag=0 IRF622,623 


Reverse Recovery Time 
[Е = Is, dipg/dt = 100 А/ц5 


Reverse Recovered Charge | 
ЈЕ = Is, dip/dt = 100 А/ц8 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


4-168 


S$ Siliconix IRF620, IRF621 
incorporated IRF622, IRF623 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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Vos - DRAIN-TO-SOURCE VOLTAGE (У) 


incorporated 


Siliconix 


DRAIN VOLTAGE (V) 


FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
FIGURE 10: Safe Operating Area 
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(V) 1М384802 3284005 - 5 


С Unless otherwise noted) 
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Current vs. Case Temperature 


JUNCTION TEMPERATURE (° 


Т) 
FIGURE 9: Maximum Avalanche and Drain 


FIGURE 7: On-Resistance vs. Junction Temperature 
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(9) 3JN YLSIS34- NO — 


IRF620, IRF621 
IRF622, IRF623 


ШІҢГІЛ 
ШЫМ Не. 


-- 
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Ф 
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(V) LN333402 муно — 9 


SOURCE ines AGE (V): 


Operation in this area may be limited by 'DS(on) 
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Vos - DRAIN 


C) 
Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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FIGURE 11: 
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): gv IRF630, IRF631 


жен Ини IRF632, IRF633 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | Мваурѕѕ | "оѕ(оп) Ip 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


aks ЕЕ 
Tie ам 
о | о е 


ТОР VIEW 


ТО-220АВ 


IRF632 


1 GATE 
2 DRAIN 
IRF633 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


| Drain-Source Voltage VDS 150 


Symbol 


с 
сә 
~ 


~ 
о 
о 


> 
e 
В | 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) 


> 


Power Dissipation 


Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150 
°C 
Lead Temperature (1/16” from case for 10 secs.) L 


24 

О 

| 

г 

сл 

о 

О 
В 

сл 
" 

сл 
ВВ 
сл 

a 

Е 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient RthJA 


Case-to-Sink 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) . 


Symbol 


Rthcs 
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Siliconix 
incorporated 


IRF630, IRF631 
IRF632, IRF633 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage IRF630,632 
Vas = 0, lp = 250 pA IRF631,633 | (BR)DSS 


Gate Threshold Voltage 
Vos= Vas: 1р = 250 ЏА 


Gate-Body Leakage 
Мрѕ = 0, Vas = +20 V 


Д 


Units 


Zero Gate Voltage Drain Current 
Vos = V(BR)DsS » Vas = 0 


3 
> 


poe || НЕ ВЕН 


Zero Gate Voltage Drain Current 1000 НА 
Vps = 0.8 х V(BR)DSS , Vas= 0, Ty =125°С 
On-State Drain Current? IRF630,631 | | 
Vps = 10 V, Vas = 10V IRF632,633 D (on) 
Drain-Source On-State Resistance? IRF630,631 | г. 0.25 0.40 
_ Vas = 10V, Ip» 5.0 А IRF632,633 DS(on) | 0.4 0.60 
Drain-Source On-State Resistance ? IRF630,631 | p 0.45 0.80 
Vas = 10 V, Ip » 5.0 A, Ty = 125°C IRF632,633 | DS(on) 0.75 1.20 
Forward Transconductance ? 
Input Capacitance 780 800 


ғо 
~ 
о 


> — 
~ ~ ~ о 


рЕ 


Output Capacitance 
| Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.8 x Мвв)р55) 
Мде = 10 У, In = 12A 
GS d 
Gate-Source Charge D 
(Gate charge is essentially 
independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мор = 90У, R = 184) 


Turn-Off Delay Time 


Fall Time 


N 


ғо 


5 
O 


td(on) 


Ip? 5.0 A, МбЕм= 10 V 
r 


Аа = 7.50, 


m 
№ 


td(off) 


(Switching time Is essentially 
independent of operating 
temperature) 


Symbol 
Vas(th) 
lass 
Ifs 


PARAMETERS/TEST CONDITIONS 


IRF630,631 
Continuous Current IRF632,633 


1 IRF630,631 
Pulsed Current IRF632,633 


Forward Voltage? IRF630,631 
le < ls, Vas= 0 IRF632 ,633 


Reverse Recovery Time 
Ip = Is, dip /dt = 100 A/S 


Reverse Recovered Charge 
lg = ig, dip/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 296 
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Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


lp — DRAIN CURRENT (A) 


10 


де, — TRANSCONDUCTANCE (5) 
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FIGURE 3: Typical Transconductance 
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FIGURE 5: Typical Capacitance 
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FIGURE 1: Typical Output Characteristics 
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IRF630, IRF631 
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FIGURE 2: Typical Transfer Characteristics 
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FIGURE 4: Typical On-Resistance 
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FIGURE 6: Typical Gate Charge 
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FIGURE 10: Safe Operating Area 
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FIGURE 8: Typical Source-Drain Diode 
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Current vs. Case Temperature 


JUNCTION TEMPERATURE ( 
FIGURE 11: 
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FIGURE 9: Maximum Avalanche and Drain 


FIGURE 7: On-Resistance vs. Junction Temperature 
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Я IRF640, ІВЕ641 


incorporated IRF642, IRF643 | 
MOS POWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 
NUMBER (VOLTS) (OHMS) (AMPS) 


TOP VIEW 


TO-220AB 


IRF642 


1 GATE 
IRF643 а s 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbo 


| Drain-Source Voltage Vps 2 
Gate-Source Voltage | Vas t4 


Te = 25°С 


] 
di 


e 
жөні, 
+ | сл 
о 
~ 
о 
о 
dM да 
Bio 
В 


ч 
; H- 
— ч! -+ 
ә - со о 
+ 
о -+ + 
+ о о о 
о 
ЕЯ 


~ 
~ 
оз 
- 
~ 
сл 
EY 
г 
On 
- 
№ 
л 


— 


Continuous Drain Current 
Tc = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


Тс = 25°C 


- 
со 
о 


-. 
-. 
о о 


Power Dissipation 


Тс = 100°C 50 50 | 50 


| Operating Junction & Storage Temperature Range Tj. Tstg -55 to 150 
| °C 
Lead Temperature (1/16" from case for 10 secs.) L 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to- Ambient RthJA 


Case-to-Sink В+һС5 


Symbol 


1Биве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


IRF640, IRF641 
IRF642, IRF643 


ELECTRICAL CHARACTERISTICS (Т) = 25°С unless otherwise noted) 


Drain-Source Breakdown Voltage IRF640,642 | v, 200 
Vas = 0, Ip = 250 pA | (А 2641 ,643 (BR)DSS 150 


Gate Threshold Voltage 


5 


V 
Vps* Vas; !р = 250 pA GS(th) ШІН 
Gate-Body Leakage | 
Vos= 0, Vas = +20 V GSS А 
Zero Gate Voltage Drain Current 
VDS = У(вв)о55. Vas =0 | 
zero Gate Voltage Drain Current ҺА 
Vps = 0.8 х V(BR)DSS , Vas= 0, Ty =125°C 1000 | 
On-State Drain Current? IRF640,641 
Vps = 10 V, Vas + 10V IRF642,643 
Drain-Source On-State Resistance? IRF640,641] r 0.14 0.18 
Vas = 10 V, Ip 2 10A IRF642,643| DS(on) 0.20 0.22 
Drain-Source On-State Resistance? IRF640,641| г. 0.28 0.36 
Vas = 10 V, Ip = 10 A, Ty = 125°C IRF642,643| DS(on) 0.40 0.44 
Forward Transconductance ? 
Input Capacitance ECE 1600 


Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.8 x Увв) 055, 
М.с = 10 У, | = 22 А 
Gate-Source Charge се Р 
(Gate charge is essentially 


independent of operating 
Gate- Drain Charge temperature) 
Turn-On Delay Time Мор = 75 У, Ву = 7.54) 
Ва = 4.7 4 
Тигп-ОН Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


ta (off) 


PARAMETERS/TEST CONDITIONS Symbol EM Typ. Max. | Units | 
IRF640,641 18 
1 IRF640,641 72 
Forward Voltage? IRF640,641| Мер 2.0 y 
Ip =]5 , Vas=0 IRF642,643 1.8 
Reverse Recovery Time t 150 
iF = 15, а/а = 100 A/S E 
Reverse Recovered Charge Q 
IF = Ig, dip/dt = 100 A/us rr pC 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-176 


g Siliconix | IRF640, IRF641 
| incorporated IRF642, IRF643 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 
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{еа 


Siliconix 
incorpora 


Ф 


IRF640, IRF641 


IRF642, IRF643 


C Unless otherwise noted) 


о 


PERFORMANCE CURVES (25 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 10: Safe Operating Area 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE PULSE DURATION (sec) 
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$F incorporated IRF710, IRF711 
IRF712, IRF713 __ 
MOS POWER | N-Channel Eihsncoment Mode Transistors | 


PRODUCT SUMMARY 
NUMBER (VOLTS) 


TOP VIEW 


| | 
(АМР5) 


. 'DS(on) 


(OHMS) TO-220AB 


1 GATE 


2 DRAIN 
ІНЕ? 13 3 SOURCE 


o 
< 
3 
о 
о 


PARAMETERS/TEST CONDITIONS 


Drain- Source Voltage 
Gate-Source Voltage 


To = 25°С 


Continuous Drain Current 


Te = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 


= 25°C 


~ 
e 
№ 
В 
— 
~ . 
о C 


Power Dissipation 
Тс = 100°C 


Operating Junction & Storage Temperature Range Теа -55 to 150 
| Lead Temperature (1/16" from case for 10 secs.) | ____ зоо __ | 


THERMAL RESISTANCE RATINGS 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


IRF710, IRF711 

IRF712, IRF713 | 

ELECTRICAL CHARACTERISTICS (Ту = 25°С unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 

eee RETE [Moms 


Gate Threshold Voltage V 
Vps* Vas: Ip = 250 pA GS (th) 


қ 


Тур. 


o 
« 
3 
о 
о 


PR ом 
оғ” 


о 


Gate-Body Leakage | 
Vos= 0, Vas = +20 У GSS 


Zero Gate Voltage Drain Current - 
Vps = V(BR)DSS : Vas = 9 


> 


= 
> 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Увв)озз , Vas= 0, Ty =125°C 


On-State Drain Current? | IRE710,711 | | 1.5 
Vps = 10V, Vas = 10V IRF712,713 | 'D(on) 1.3 
Drain-Source On-State Resistance? IRE710,711| , 
Vas = 10 У, 1р = 0.8 А | IRF712,713 | DS(on) 


Drain-Source On-State Resistance 2 IRF710,711 


6.6 
Vas =10V, Ip» 0.8A, Ty = 125°C IRF712,713 | "DS(on) 7.2 
Forward Transconductance 2 
Vps 215 V, Ip = 0.8 А 9 fs S(T) 


input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Vps = 0.8 x Увв) 055, 


Total Gate Charge. 
Vas? 10 V, Ip = 2.0A 


О 


Gate-Source Charge 
(Gate charge Is essentially 
independent of operating 

. Ода 


Gate-Drain Charge temperature) 


Turn-On Delay Time Vpop = 200 V, Ву = 2404, 


Rise Time Ip= ОВА, Усем- 10 V 


| Rg 254, 
Тигп-ОН Delay Time 
(Switching time is essentially 
independent of operating 


Fall Time temperature) 


PARAMETERS/TEST CONDITIONS Symbol ELM Typ. | Max | Units | 
=o ши» [= ШЕН ШЕГІН 
A 

= ШЕЛ ЕСЕ БЕН ШЕШЕНІҢ 
Forward Voltage” В IRF710,711 |. 

ipsis. Vas сб IRF712,713| “SD У 
Reverse Recovery Time t 

ЈЕ = 15, а/а = 100 A/ps E rr 
Reverse Recovered Charge o " 

Е = 15, dip/dt = 100 A/us rr . АС 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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В 2 > ВЕ? 10, IRF711 
incorporated 


IRF712, IRF713 
PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


Ip — DRAIN CURRENT (А) 
Іп - DRAIN CURRENT (A) 


00 2 4 6 8 10 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (У) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
о 
о 

грофа) 7 ON-RESISTANCE (Q) 


0 0.5 1.0 1.5 2.0 2.5 
lg — DRAIN CURRENT (А) lg — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
500 15.0 


aes Ax 


0.5 х ViBR)pss. -> / 


/ 
Д /+ 9:8 х Чвв)055 


400 


300 


С — САРАСІТАМСЕ (рЕ) 
Vgs - GATE-TO-SOURCE VOLTAGE (7) 


| 0 2.5 5.0 7.5 10.0 12.5 15.0 
Vos — DRAIN-TO-SOURCE VOLTAGE (У) Qg — TOTAL GATE CHARGE (nC) 
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шсогрога ед 


Siliconix 


IRF710, IRF711. 
IRF712, IRF713 


C Unless otherwise noted) 


o 


PERFORMANCE CURVES (25 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 


(V) LNINYND 324005 - 91 


"(азун 
(40) JINVLSISIY-NO — (90, 


Vso — SOURCE-TO-DRAIN VOLTAGE (V) 


JUNCTION TEMPERATURE (°C) 


Т, - 


1000 


ШЕ rE 
MZ LA УИ 


FIGURE 10: Safe Operating Area 
100 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 
1Operation in this area may be limited by Гр5 (оп) 


о о т- | сч 
C T7 


(V) 1МЭУУПЭ NIVYO - 


100 


Current vs. Case Temperature 
Tc— CASE TEMPERATURE (°С) 


e 
т- 
~ 
ц. 
г> 
N 
v- 
~ 
и. 
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FIGURE 9: Maximum Avalanche and Drain 


(V) LN3YYNI 


Normalized Effective Transient Thermal Impedance, Junction-to-Case 


FIGURE 11: 


ІА 
В: 


39NYQ34MI 1 


ҮМУЗНІ 
LN3ISNYYXL 341123333 032ПҮ/Я0М 


A 


1 


ARE WAVE PUL 
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ЖҰТЫ, IRF720, IRF721 
IRF 722, IRF723 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART ViBR)DSS | DS(on) Ip TOP VIEW 
NUMBER | (VOLTS) (OHMS) (AMPS) | TO-220AB 
ETS = в 
2 DRAIN 
IRF723 350 2.5 2.5 ха 4. 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
т 
| Саїө-$оигсе Мойаде | Vas + 40 


ол 


Continuous Drain Current 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


Power Dissipation 


Operating Junction & Storage Temperature Range Т), Тед 
Lead Temperature (1/16" from case for 10 secs.) L 


- 
O 
il 
го 
с 
о 
О 


= | ч 

о О 
H H 
aj ғо 
о сл 
5/4 
O 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient В АА б ы o 
нсә | _ о _ | 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 
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Siliconix 
incorporated 


IRF720, IRF721 
IRF722, IRF723 
ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 

PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage IRF720,722 | v, 400 
Vas <0, lp = 250 pA IRF721,723 | (BRIDSS | — 350 


Gate Threshold Voltage 
Ds- Vas, ID = 250 uA 


5 


Units 


o 
< 
3 
с 
о 
< 
© 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 


Zero Gate Voltage Drain Current | 250 
Vos = У(вн)о55. Vas = 0 | 055 


> 


< 
(0) 
o 
= 
= 

ғә 

о 


| 
о 
Nn 
o 


Zero Gate Voltage Drain Current 
Морз = 0.8x V(BR)DSS , Vas= 0, Т) =125°C 


On-State Drain Current? IRF720,721 
Vps = 10 V, Vag = 10 V ІВЕ722,723 


Drain-Source On-State Resistance? IRF720,721 | к 1.5 
Vas = 10V, 1р = 1.5 А IRF722,723 | DS(on) 1.8 


Drain-Source On-State Resistance 2 IRF720,721 
Vas = 10 V, Ip» 1.5 A, Тј = 125°C IRF722,723 


Forward Transconductance ? 
Vps 215 V, {1р = 1.5 A 


Input Capacitance 

Output Capacitance 

Reverse Transfer Capacitance 

Total Gate Charge 

Gate-Source Charge 

Gate-Drain Charge 

Turn-On Delay Time Мр = 200 V, В, = 1300 

Rise Time ID= 1.5 A, Vaen= 10 V 
Ва = 254, 

Turn-Off Delay Time | tg (off) 

| (Switching time is essentially 

independent of operating 

Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту-25%С unless otherwise noted) 


S(U) | 


=ч 
о 
7 
о 
3 
Po 
= ос 


~ 
79 
КИП 


Vps = 0.8 х V(BR)DSS: 


3 
О 


(Gate charge is essentially 
independent of operating 
temperature) 


а. 


О 
ол 
© | 


PARAMETERS/TEST CONDITIONS Units 


IRF720,721 
Continuous Current | IRF722,723 EOM 


Typ. 


ao 
< 
3 
о 
о 


1 IRF720,721 
Pulsed Current | IRF722,723 


-i -à | aa 
ло | ON 


Forward Voltage? IRF720,721 | мер 
Ip + 15 , Vag= 0 IRF722,723 

Reverse Recovery Time t 
[Е = Is, а/а = 100 A/us Hr 


Reverse Recovered Charge 
le = Is, dip/dt = 100 A/ns 


! Pulse width limited by maximum junction temperature (refer to transient thermal Impedance data, figure 11) 
? Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 
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2 

о 
= 
О 


В 24 Siliconix | IRF720, IRF721 
incorporated | 


| IRF722, IRF723 
PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
| NE" 4 
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Vos - DRAIN-TO-SOURCE VOLTAGE (У) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
5 
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Іп — DRAIN CURRENT (А) іп — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
15.0 
B e | | | LZ 
ш / 
2 12,5 
c 800 = 0.5 x У(вв)р55 
G ә | 
T i 10.0 И 
= 600 ЕЛЕК / 
= Ə 75 
9 20 ИИ [0.8 x V(BR)DSS 
= 400 E piscem 
о w 5.0 
о о 28 
200 | 25 Ip = 3.0A 
о 
> 
0 96 5 10 15 20 25 
Vos - DRAIN-TO-SOURCE VOLT AGE (ү) 09 — TOTAL GATE CHARGE (nC) 
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Siliconix 
incorporated 


* 


FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
Vso — SOURCE -TO - DRAIN VOLTAGE (V) 
FIGURE 10: Safe Operating Area 
100 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) ` 
'Operation in this area may be limited bY 'DS(on) 


(V) 1М384802 328005 — 51 TAM 1N343023 муна — 01 


C Unless otherwise noted) 
150 


110 


Tj — JUNCTION TEMPERATURE (°C) 


o 
Normalized Effective Transient Thermal Impedance, Junction-to-Case 


70 


сч 
~ 
LL 
с 
о 
N 
N 
ГЕ 
а 


ONS 
L 


‚ IRF723 


30 


Current vs. Case Temperature 
FIGURE 11: 


Тс-- CASE TEMPERATURE (°C) 


FIGURE 9: Maximum Avalanche and Drain 
IRF 722 


FIGURE 7: On-Resistance vs. Junction Temperature 


PERFORMANCE CURVES (25 


(0) JINVLSISIY-NO — ("80 


IRF720, IRF721 
IRF722, IRF723 


En p EE 


SQUARE WAVE PULSE DURATION (sec) 
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т аа ІАЕ 730, ІАЕ 731 
IRF732, КЕ 2 733 
MOSPOWER E | m N-Channel Enhancement Mode Hense | 


PRODUCT SUMMARY T 
NUMBER (УМОТ) (OHMS) (AMPS) 
| memo ш | 10 | 55 | 
| вези | мо | зо | ss 
| «о | 5 | ав 
|е | зе 


ТОР VIEW 


ТО-220АВ 


(АЕ 732 


1 САТЕ 
2 DRAIN 
IRF 733 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain~Source Voltage’ ` 
Gate-Source Voltage 


Е тои аа: 


ІНЕ 


= 


0 


+ ~ 
т 
о о |N 


4 


A 


EN 

о 

о 
A 


Continuous Drain Current 


Pulsed Drain Current! 


~ 
n 
Ж H N 
о л тл о од 


Avalanche Current (see figure 9 ) 
| ЕЛЕС ЕЛЕС 
Power Dissipation 

Е = 100°С 


Operating Junction & Storage Temperature Range 
Lead Temperature (1/16" from case for 10 secs.) ка 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol oe. 
77. SC 77 тине 


Junction-to-Ambient Reng A 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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IRF730, IRF731 и т Siliconix 

IRF732, IRF733 0 incorporated 

ELECTRICAL CHARACTERISTICS (Tj 25*C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage IRF730,732 400 
Vas 20, In = 250 pA IRF731,733 | (BR)DSS 350 
Gate Threshold Voltage V 
Vos= Vas: ID = 250 pA GS (th) 
Gate-Body Leakage 
Vps= 0, Vas = +20 V Ж IGSS 
Zero Gate Voltage Drain Current - ва Й 
Ур = У(вв)055 » Vas = 0 bs | 055 


o 
< 
Н 
о 
9. 
+ 
< 
9 


3 
» 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS : Vas* 0, Т) =125°C 


On-State Drain Current? | IRF730,731 
Vps = 10 V, Vas =10V IRF732,733 


Drain-Source On-State Resistance? IRF730,731 
Уас-10У,1р-20А - IRF732,733 


Drain-Source On-State Resistance ? IRF 730,731 
Vas = 10 V, Ip» 3.0 A, Tj = 125°C .. IRF732,733 


Forward Transconductance ? 
Vps =15 У, 1р = 3.0A 


Input Capacitance 


Output Capacitance 


9 
т 


Веледа Transfer Capaditanoe 


Total Gate Charge Vps = 0.8 x Vgn)pss: 


Vanae= 10 У, ак 7.0 А 
Gate-Source Charge аз 5 
(Gate charge is essentially 
independent of operating 


Gate-Drain Charge temperature) Qad 


Мор = 175 У, А = 554) 


Тигп-Оп Ое!ау Тіте td(on) 


Rise Time 1р2 3.0A, УдЕмМ 10 V 


Ва = 7.5 0 
Turn-Off Delay Time ta (off) 
(Switching time is essentially 
independent of operating 


Fall Time temperature) 


А 2 
pepe à 


et 
~ 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту= 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


IRF730,731 
Continuous Current IRF732. 733 
1 | IRF730,731 

Pulsed Current of IRF732.733 
Forward Voltage? IRF730,731 
le = 16, Vag=0 IRF732,733 


Reverse Recovery Time 
ЈЕ = 15, dip/dt = 100 aS 


Reverse Recovered Charge 
(Е = Is, а/а = 100 A/ns 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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= 
О 


ИИЙ | В 


5 2 5 Siliconix IRF730, IRF731. 
incorporated IRF732, IRF733 


PERFORMANCE CURVES (25?C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 


10 5 
= 8 = 4 
| 
= 5 
ac 6 a 3 | 
сс mw 
=> => 
сә сә 
= =. 
= 4 = 2 
се | ос 
сз сз 
| | 
Єз 2 © 1 
0 ыы i SRE NT RAA елер сеен сны 0 
0 2 4 6 8 10 | | | 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


Jp, — TRANSCONDUCTANCE (S) 
ros) ~ ON-RESISTANCE (2) 


0 10 15 20 25 
іп — DRAIN CURRENT (А) lg — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
1250 ~ 
2 
шы 
Z 
c 1000 = | | | 
‘a = ЖЕ 0.5 x V(BR)DSS > / 
ud > | | 7 
e ы 
im > || |] Уж 
5 2 | Гел 271225172 4 | 
Е m Ре 
= 500 Ж ЖЕ 9.8 x Увв)р55 
| 3 
© 250 id 
а | 
2» 
E °% 5 10 15 20 25 30 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) | 09 — TOTAL GATE CHARGE (nC) 
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iconix 
. incorpora 


Ф 
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DRAIN VOLTAGE (у) 
SOURCE ee a 


Operation in this area may be limited by DS(on) 


TO 


Forward Voltage 


-TO- 


— SOURCE 
FIGURE 10: Safe Operating Area 


Vos — DRAIN 


SD 


FIGURE 8: Typical Source-Drain Diode 
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(V) LN34303 3929106 - 5| (V) LN33302 муно — 9 


150 


C Unless otherwise noted) 
150 


C) 
125 
C) 


o 
110 


JUNCTION TEMPERATURE (° 
Normalized Effective Transient Thermal Impedance, Junction-to-Case 


70 
Current ув. Case Temperature 


Tc— CASE TEMPERATURE (° 
FIGURE 11: 


Ld 


Т) 
FIGURE 9: Maximum Avalanche and Drain 


FIGURE 7: On-Resistance vs. Junction Temperature 


PERFORMANCE CURVES (25 


(©) JINVLSISIY-NO — 


IRF730, IRF731 
IRF732, IRF733 
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E WAVE PULSE DURATION (sec) 


ШШДЕ 


АДАД 
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): incorporated IRF740, IRF741 
IRF742, IRF743 
MOSPOWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 
NUMBER (VOLTS) (OHMS) (АМР5) 


ТОР МЈЕМ/ 


ТО-220АВ 


ma | e 
1 GATE 
3 SOURCE 123 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage Vos 
Gate-Source Voltage Vas 


| To = 25°С 


Symbol 


Continuous Drain Current 


Te = 100°C 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) 


To = 25°C 
Power Dissipation 
Тс = 100°C 
Operating Junction & Storage Temperature Range Т), Tstg 22-155 to 150 
| °C 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Junction-to-Ambient RthJA 


Триве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Rthcs 
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IRF740, IRF741 5 24 Siliconix 
IRF 742, IRF743 | | incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol ШЕ Тур. 
Drain-Source Breakdown Voltage IRF740,742 400 
Vas = 0, lp = 250 pA IRF741,743 | (BR)DSS 


Gate Threshold Voltage 
Vos= Vas: 10 = 250 pA 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vps = V(BR)DsS : Vas = 0 


« 
C) 
2 
= 
~ 
о 
> 
© 
В | + 


o 
o 


T 
» 


Zero Gate Voltage Drain Current | 


Vps = 0.8 x V(BR)DSS „Уа5 = 0, Ty =125°C Ipss 
On-State Drain Current? IRF740,741 ТА 10 

Vps = 10 V, Vas = 10V IRF742,743 D(on) 8.0 
Drain-Source On-State Resistance? IRF740,741 r 0.45 

Vas = 10V,1p = 5.0 А IRF742,743 DS(on) 0.65 
Drain-Source On-State Resistance 2 IRF740,741 г 

Vas = 10 V, Ip» 5.0 A, Тј = 125°C IRF742,743 | DS(on) 


Forward Transconductance 2 


Vps = 15 V, Ip=5.0A S(U) 


Input Capacitance 


Output Capacitance 


— О 

4d 
оо 
оо 
оо 


O O 
< о 
o o 
o o 
e 
e 

© 


Reverse Transfer Capacitance 


Vps = 0.8 x ViBR)DSS> 


9 
Vas? 10 V, [= 12A ЭЕ 


Total Gate Charge 


5 
О 


Gate-Source Charge 
| (Gate charge is essentially 


independent of operating 
temperature) 


Gate-Drain Charge 


Turn-On Delay Time Мрр = 175 У, Ај = 35 td(on) 


AR Ip? 5.0 А, VgEN- 10 V 


-+ -. 
~ + 
E 
о 


| independent of operating 
Fall Time temperature) 


с> 
сл 


Ад = 4.7 Ху 
Turn-Off Delay Time t 
a | d(off) 
геев s 


| IRF740,741 
Continuous Current IRF742,743 


1 IRF740,741 
Pulsed Current IRF742,743 


Forward Voltage? IRF740,741 
Ip + 16, Vas- 0 IRF742,743 


Reverse Recovery Time | 
IF = ig, dip/dt = 100 A/us 


Reverse Recovered Charge 
IF = ls, dip/dt = 100 A/us 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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TE Siliconix IRF740, IRF741 
incorporated IRF742, IRF743 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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Siliconix 
incorporated 


FIGURE 8: Typical Source-Drain Diode 


C Unless otherwise noted) 


PERFORMANCE CURVES (25° 
FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 10: Safe Operating Area 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 


IRF740,IRF741 
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Current vs. Case Temperature 
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FIGURE 11: 


JUNCTION TEMPERATURE ( 


Te — CASE TEMPERATURE (° 
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FIGURE 9: Maximum Avalanche and Drain 
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ооо IRF820, IRF821 
| IRF822, IRF823 
MOSPOWER N-Channel Enhancement Mode Tanon 


PRODUCT SUMMARY 
PART | МВА)р55 | Грб(оп) Гр 
.| NUMBER | (VOLTS) (OHMS) (AMPS) 


асты 
FRE ERTHE"E 
ЕИ Ги” 


ТОР VIEW 


ТО-220АВ 


3.0 
3.0 
4.0 
4.0 


1 САТЕ 
2 DRAIN 
IRF823 2.0 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Gate-Source Voltage Vas 


Continuous Drain Current 

Tc z 100?C 
Pulsed Drain Current? 
Avalanche Current (see figure 9 ) lA 


IRF 


50 


+4 


ого 
+ 
> 
~ | а 
olo 
js 
+ 
о 
H jia 
~ | с 
о |о 
Е 


- | N 
oy o 
-. 
оз 
А 
e 


o 
» 


Power Dissipation W 
Operating Junction & Storage Temperature Range Ty, Теко -55 10 150 

. °C 
Lead Temperature (1/16” from case for 10 secs.) т 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient 
| Case-to- Sink 


1Риѕе width limited by maximum Junction temperature (refer to transient thermal impedance data, figure 11) 


4-195 


Siliconix 
incorporated 


IRF820, IRF821 
IRF822, IRF823 


ELECTRICAL CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


Д 


Drain-Source Breakdown Voltage IRF820,822 
Vas = 0, Ip = 250 pA IRF821,823 | (BR)DSS 


Gate Threshold Voltage V 
Vos= Vas, ID= 250 pA GS(th) 


Gate-Body Leakage | 
Урс- 0, Vas = +20 У GSS 


nA 

Zero Gate Voltage Drain Current | 

Vps = У(вв)058 » Vas = 0 055 
Zero Gate Voltage Drain Current | ҺА 

Ур = 0.8 x V(BR)DSS , Vas= 0, Т) =125°C DSS 
On-State Drain Current? IRF820,821 

Vps = 10У, Vas =10V IRF822,823 
Drain-Source On-State Resistance? IRF820,821 |, 3.0 

Vas = 10 V, ре 1.0A IRF822,823 | "Ds(on) 4.0 
Drain-Source On-State Resistance? IRF820,821 | „ 6.0 

Vas = 10 V, Ip» 1.0 A, Тј = 125°C IRF822,823 | DS(on) 8.0 


Forward Transconductance ? 
Vps = 15 У, 1р = 1.0A 


5(@) 


400 


© 


ч 


р У 


Vps = 0.8 x Vgn)pss: 
Vas? 10 V, Ip = 3.0 А 


3 
O 


(Gate charge is essentially 
independent of operating 
temperature) 


Мр = 250 V, Ву = 250 4) 


ID= 1.0 А, УбЕМ= 10 V 


Ас = 25a) 


A 
e 


E 
~ ч А5 сого 
| c4 © oun 


(Switching time is essentially 
independent of operating 
temperature) 


T 58 
оо оо 


PARAMETERS/TEST CONDITIONS Symbol EH Typ. | Мах | 
So стт киш ь |: | - [8 
три ІЛЕСЕ БЕН БЕН ЕЕ 
Forward Voltage? IRF820,821 
1212-5212 IRF822,823 | “SD 
Reverse Recovery Time ta 250 
IE = 15, dip/dt = 100 A/S 
Reverse Recovered Charge Q 
IE = 15, dip/dt = 100 A/us g 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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5 24 Siliconix IRF820, ІНЕ821 
incorporated IRF822, IRF823 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


Ip — DRAIN CURRENT (A) 
Ip — DRAIN CURRENT (А) 


00 5 10 15 20 25 
Vps — DRAIN-TO-SOURCE VOLT AGE (V) Vos — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


jg, — TRANSCONDUCTANCE (S) 
l'OS(on) ~ ON-RESISTANCE (О) 


2 3 | 
lg - DRAIN CURRENT (А) lg — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


1000 = 

Z 

ы 

єз 
С 800 = 
са ИГ 

e 
G > 

ы 
= 600 се 
H => 
о т 
à cb 
2 400 = 
о ы 
| = 
^ 200 М 

S 

0 dE" 5 10 1820 25 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 


4-197 


incorporated 


Siliconix 


FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
Vsp — SOURCE-TO-DRAIN VOLTAGE (V) 
FIGURE 10: Safe Operating Area 


(V) LN34302 328П05 — 51 


C Unless otherwise noted) 


9 


Current vs. Case Temperature 


Т) — JUNCTION TEMPERATURE (°C) 


FIGURE 7: On-Resistance vs. Junction Temperature 
FIGURE 9: Maximum Avalanche and Drain 


PERFORMANCE CURVES (25 
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IRF822, ІНЕ823. 
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Siliconix 
incorporated 


п 


MOSPOWER 


PRODUCT SUMMARY 


VgR)pss | DS(on) 


| 
D 
(VOLTS) (OHMS) 


PART 
NUMBER 


IRF833 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 
Gate-Source Voltage 
Tc = 25°С 
Continuous Drain Current - 


Pulsed Drain Current 
Avalanche Current (see figure 9 ) 


Power Dissipation | 
Це = 100°C 


VDS 


Vas 


lA 


T 


Lead Temperature (1/16" from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 
Junction-to-Ambient 


Case-to-Sink 


Rthuc 
RthJA 


Rihcs 


Operating Junction & Storage Temperature Range | Tstg 


В 
сл 
В 
сл 
y 
сл 


- 


Symbol 


IRF830, IRF831 
IRF832, IRF833 


N-Channel Enhancement Mode Transistors 


TOP VIEW 
TO-220AB 


1 GATE 
2 DRAIN 
3 SOURCE 


| 830 | 831 | 832 | 
ERE RETE 


+ 
сл 
© 


| H со 
apn 3 : 
alo © e 


~ 
о 


A 


30 


-55 to 150 


Typ. 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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IRF830, IRF831 т Siliconix 
IRF832, IRF833 | шсогрога ед 
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Symbol | Min, | Typ. | Max | 
Drain-Source Breakdown Voltage IRF830,832 | vga pss 500 | 
Vas = 0, Ip = 250 pA IRF831,833 | (87055 | 450 | 
Gate Threshold Voltage V 4.0 
Vos= Vas: ID= 250 pA GS(th) | 0 


Gate-Body Leakage | 
Vps= 0, Vas = +20 М GSS 
Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current a 
Vps = 0.8 x VigR)pss » Vas= 0, Т) =125°C 


On-State Drain Current? IRF830,831 | 
Vps = 10 V, Vas -10У IRF832,833 


Drain-Source On-State Resistance? IRF830,831 | r 
Vas = 10 У, 1р = 2.5 А IRF832 ,833 DS(on) 


Drain-Source On-State Resistance 2 
Vas = 10 У, Ip = 2.5 A, Tj = 126°C 


IRF830,831 
IRF832 ,833 


Total Gate Charge | 
CAM 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (y= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


IRF830,831 
Continuous Current | IRF832,833 


Vps = 0.8 x Увв)055, 
Vas? 10 V, Ip - 6.0 A 
(Gate charge is essentially 


independent of operating 
temperature) 


Мрр = 225 V, Ву = 904, 


Ір = 2.5 А, Усем- 10 V 
Ва = 7.5 0, 
(Switching time is essentially 


independent of operating 
temperature) 


1 IRF830,831 
Pulsed Current IRF832,833 


Forward Voltage? IRF830,831 | мер 
IF =!$5,Ус$=0 IRF832,833 


Reverse Recovery Time 
Ip = 15, dip/dt = 100 А/д5 


Reverse Recovered Charge 
Ip = 15, dip/dt = 100 А/ц5 


1 Pulse width limited by maximum junction temperature (refer to transient thermal Impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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SX = IRF830, IRF831 
incorporated IRF832, IRF833 - 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


Vas 8, 9, 10 V 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де; — TRANSCONDUCTANCE (5) 
fps(o) ^ ON-RESISTANCE (Q) 


Іп — DRAIN CURRENT (А) | lp — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate Charge 
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iconix 
ted 


li 


incorpora 


i 
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FIGURE 8: Typical Source-Drain Diode 


C Unless otherwise noted) 


PERFORMANCE CURVES (25° 
FIGURE 7: On-Resistance vs. Junction Temperature 


IRF830, IRF831 
IRF832, IRF833 


Forward Voltage 


e 
о 
4 сә a, 
= ПИ Ла = [Г ШТ ШТ 
i S НЕ НЕ о ЊЕН өш 9 
© ~ Ши ее rH? ща 
E < шт ul ТТ < 5 - 
mG ә ШЕ НЕ НЕР ep а е aclemaks Es. a-—- = g 
= 5 Eur A „ШУУ | а Е Ф 
2 = 5 ПАУН = - 5 
а. 
= 9 ШШ 1 {|| Jas; è 
e Ф Sof ] 
і че ЈГ] Т ГА ЖІПУ МИ о Е c 
e S аир! жаюга! аши ашу! „вино ил оше 9 a 9 
аҚ ji es 8 
! As е g = 
ud і = 
C о = 9 > 1 
с” Y = (с э әлеге пиш ш ш из ee ee о 
25 ul «Ж 4 - мила а: Ұн ШЕН ма зна НЕН ЕБІН ШЕН БЕН ЕНЕ ШЕНЕ мента БЕ нм 
i [sm] СС = = Ф © 
bn = о 
9 t SJ z 
2» о 
> О Е = 
, о itt yt ни! ! [ET ЈГ | | ~ чанззаваш ми пана у= = «c 
w © o 
(Y) LN333f02 394105 = | (V) 1М344039 МУЧО — М с Е БЕНЕН ЕЕ ННІ КЕ БЕН ЕНІН пишип =" 
w | | 
© = 
D а. 
с 
З = 
е «Т 
о о Ф = 
2 со = 5 
T y ud 
БЕ D ? c 
. ч ) 
а t 4 ТРИПОЛИ још 
Оо м э ui зала вина ЕН БЕН шша БАЗ (017: lae TS 
о е, 2 e. = D © г ТИТИ В | WG UE ee a cx 
52 с © Е ^ 2 TAA oo o 
c 9 Ф ned | 
E o- о с Е 
ж co o> ш 
e£ 54 "Е 2 
ГУ съ У О a 
2 ET о @ - 
Lr Е > ~ 2 T Y 
5 e Е Ф а TT 1 пиши ия иш 1а | on) rT 
азо x ~ ы с) 
Ls 55 D e о 
> 20 es TH 
=> 
= с | 
p 5 
о о 
е: ТЕ о = ja 
uw» ч со сч = © о a 
о 
(03217 У0М) а (V) 1М349012 JINVOIdNI IYWYIHL 
(17) 32NY1SIS34- NO — 1 LN3ISNYMI 3411233343 ОЗ2ПУЙНОМ 


4-202 


т о IRF840, IRF841 


Mim IRF842, IRF843 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


Гр 
(AMPS) 


V(BR)DSS 


TOP VIEW 
(VOLTS) | 


ТО-220АВ 


1 САТЕ 
IRF843 2 DRAIN 
3 SOURCE 


с 
3 
= 
Ф 


PARAMETERS/TEST CONDITIONS . | Symbol 


Drain-Source Voltage Vos 500 


Gate- Source Voltage Vas 4 


Continuous Drain Current 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) 


о 
Е 
e 


H 
> 


| Ромег Dissipation 


Operating Junction & Storage Temperature Range Tstg _55 to 150 
o 
C 
Lead Temperature (1/16" from case for 10 secs.) жени Жнын. 


— 
ә 
сл 
жаз, 
го 
© 
mh 
гә i 
сл 
nh. 
ғә 5 
о 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient - РАЈА к ИЕГЕ K/W 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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IRF840, IRF841 g Siliconix 
IRF842, IRF843 Р incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol ЕРТЕ 

Drain-Source Breakdown Voltage IRF840,842 | у 500 

Vas = 0, 1р = 250 pA IRF841,843 | (ВВ)055 450 Й 
Gate Threshold МоКаде V 

Vps* Vas: !р = 250 pA GS (th) 
Gate-Body Leakage “ | | 

Урс- 0, Vas = +20 V GSS 
Zero Gate Voltage Drain Current | 250 

Vps = V(BR)DSS » Vas = 0 055 

ЦА 


Zero Gate Voltage Drain Current . 


Vps = 0.8 x Увв)0зз » Vas= 0, Ty =125°C 


On-State Drain Current2 IRF840,841 
Vps = 10У, Vas =10V ІВЕ842,843 


Drain-Source On-State Resistance2 IRF840 ‚841 
Vas = 10 У, Ір = 4.0 А IRF842,843 | 'DS(on) 
Drain-Source On-State Resistance ? IRF840,841 


Vas = 10V, Ip = 4.0 A, Ty = 125°C IRF842,843 


Forward Transconductance ? 
Vps 215V, 1р = 4.0 А 


Input Capacitance 


Output Capacitance 


Vps = 0.8 x МВА)р55' 


(Gate charge is essentially 
independent of operating 
temperature) 


Vpp = 200 V, А = 49 0, 


102 4.0 А, VggN- 10 V 


Ас = 4.74, 


(Switching time is essentially 
independent of реа 
temperature) 


IRF840,841 
Continuous Current IRF842 843 


1 IRF840,841 
Pulsed Current IRF842 843 


Forward Voltage? IRF840,841 
le = 16, Мао = 0 IRF842,843 


Reverse Recovery Time 
Е = 15, dip/dt = 100 A/S 


Reverse Recovered Charge 
le = Is, dipg/dt = 100 А/д5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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TE ~ IRF840, IRF841 
| incorporated 


IRF842, IRF843 
PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
12.5 
22 | = 10.0 
-- к- 
= = 
ac ac 
= © 7.5 
=> = 
сә о 
= = 
=< < 5.0 
ос ас 
e с 
| | 
des e 2.5 
0 
0 5 10 15 20 25 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) Ves - GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


gj, — TRANSCONDUCTANCE (5) 
грофа) ^ ON-RESISTANCE (0) 


Іп — DRAIN CURRENT (A) | Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate Charge 


p 
0.5 x ViBR)DSS "A 


C — CAPACITANCE (pF) 


1 
ЖЕР х МУ вв) 055 


Vos - GATE-TO-SOURCE VOLTAGE (ү) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) | Qg — TOTAL GATE CHARGE (nC) 
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IRF840, IRF841 
IRF842, IRF843 


C Unless otherwise noted) 


° 


PERFORMANCE CURVES (25 


| 


| 


FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 


(V) LN343402 328005 — 91 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 10: Safe Operating Area 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


1Operation in this area may be limited by DS(on) 


(V) LN33302 муно - 9 


шшш; 
van 


Current vs. Case Temperature 
IRF840,IRF841 


FIGURE 9: Maximum Avalanche and Drain 


(V) 1М348402 


5 
Tc — CASE TEMPERATURE (°C) 


Normalized Effective Transient Thermal Impedance, Junction-to-Case 


FIGURE 11: 
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Siliconix 
incorporated 


MOSPOWER 


PRODUCT SUMMARY 


PART М(вв)р55 | 'ps(on) Гр 
NUMBER | (VOLTS) | (OHMS) | (AMPS) 


ои | = fo | 


IRF9130, IRF9131 _ 
IRF9132, IRF9133 


P-Channel Enhancement Mode Transistors 2 


BOTTOM VIEW 


20 

O ©}! 
30 

1 DRAIN (CASE) 


2 GATE 


TO-204AA (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс 25°C unless otherwise noted) 


Pulsed Drain Current! 


Power Dissipation 


Lead Temperature (1/16" from case for 10 secs.) 


Drain-Source Voltage Vps 


Gate-Source Voltage | Vas t 
Continuous Drain Current - | 


| 0 


Operating Junction & Storage Temperature Range | -55 10 150 
eC 


+ 
> 
о 
н 
A 
e 
H- 
> 
© 
+ 
D 
e 


~ 
сл 
~j 
сл 


ENS M 


сл 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) _ 
?Negative signs for current and voltage values have been omitted for the sake of clarity 
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IRF9130, IRF9131 Siliconix 
IRF9132, IRF9133 | 5: 1 incorporated 


ELECTRICAL CHARACTERISTICS (T, = 25°С unless otherwise noted) eng ы, В ТЕТЕ 


| PARAMETERS/TEST CONDITIONS Symbol | ми. | Тур. | Max. | 
Drain- Source Breakdown Voltage IRF9130,9132 100 


Gate Threshold Voltage Ls 


V 
Vps* Vas; ID= 250 pA | GS(th) 


Gate-Body Leakage | 
Vos= 0, Vas = +20 V GSS 
Zero Gate Voltage Drain Current | ЕСЕ 


Vos = V(BR)DSS : Vas = 0 


Zero Gate Voltage Drain Current 
Vos = 0.8 x V(BR)DSS , Vas» 0, Т) =125°C 


On-State Drain Current? IRF9130,9131 
Vps = 10 V, Vas = 10 V | IRF9132,9133 


Drain-Source On-State Resistance? IRF9130,9131 
Ves = 10 У, 1ря 65A IRF9132,9133 "DS(on) 


IRF9130,9131 


Drain-Source On-State Resistance ? 
Vas = 10 У, 1р = 6.5 A, Tj = 125°C IRF9132,9133 


Forward Transconductance ? 
Vps 215 V, 1р = 6.5 А 


9 fs 
Reverse Transfer Capacitance | E иий 
Total Gate Charge Vps = 0.8 x Увя) 055" ЕСЕ 

М.с = 10 У, 15 = 15A 
Gate-Source Charge ee ді 
(Gate charge is essentially 
independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мр = 40 V , R= 6% | ttn. 
Аа = 260, 
| Turn-Off Delay Time | ЕСІ 
(Switching time is essentially 


independent of operating 
Fall Time temperature) | 


SOURCE-DRAIN DIODE RATINGS 4 CHARACTERISTICS (Т = 25°C unless otherwise noted) 


12 
10 
48 
40 


PARAMETERS/TEST CONDITIONS 


| IRF9130,9131 
Continuous Current 2 |RF9132.9133.- 


о 
< 
3 
с 
о 


1 IRF9130,9131 
Pulsed Current IRF9132,9133 


Forward Voltage? IRF9130,9131 Ms 
Ip = Is , Vag= 0 IRF9132,9133 


Reverse Recovery Time 


t 
ЈЕ = lg, dip/dt = 100 A/uS m 110 
Reverse Recovered Charge Q 
ЈЕ = 15, dip/dt = 100 А/ц5 44 АС 


„Риве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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g Siliconix IRF9130, IRF9131 
incorporated IRF9132, IRF9133 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
10 
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0 2 4 6 8 10 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) Ves - GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance | |». FIGURE 4: Typical On-Resistance 


gj, — TRANSCONDUCTANCE (5) 
грофа) ^ ON-RESISTANCE (Wd) 


0 5 10 15 20 25 9 0 10 20 30 40 50 
Іп - DRAIN CURRENT (А) - Іп - DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate Charge 
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incorporated 


Siliconix 


IRF9130, IRF9131 
IRF9132, IRF9133 


C Unless otherwise noted) 


о 


PERFORMANCE CURVES (25 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 10: Safe Operating Area 
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4 


Current vs. Case Temperature 


FIGURE 9: Maximum Avalanche and Drain 
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тоз IRF9230, IRF9231 
| | IRF9232, IRF9233 
MOS POWER P-Channel Enhancement Mode Transistors? 


PRODUCT SUMMARY 


BOTTOM VIEW 


PART Мвв)рѕѕ | DS(on) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


IRF9230 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless siho noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltága 


O = uw 


3o 


1 DRAIN (CASE) 
2 GATE 
TO-204AA (TO-3) 3 SOURCE 


4 


л 


Power Dissipation 


Operating Junction & Storage Temperature Range Тр T; stg -55 to 150 
Lead Temperature (1/16” from case for 10 secs.) EN KENN 


~ 
| о 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient RthJA K/W 


Case-to-Sink 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 
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IRF9230, IRF9231 | Siliconix 
IRF9232, IRF9233 | ши 57 4 incorporated 


ELECTRICAL CHARACTERISTICS (Тј = 25°C unless otherwise noted) P Channel Device eted tor сату 


PARAMETERS/TEST CONDITIONS Symbol | Ми. | Тур. 


Drain-Source Breakdown Voltage IRF9230,9232 
У = 0, Ip = 250 ЦА IRF9231,9233 


Gate Threshold Voltage 
Vps* Vas: !D = 250 pA 


Gate-Body Leakage | 
Vos= 0, Vas = +20 V 


Zero Gate Voltage Drain Current | 
Vps = V(BR)DsS » Vas = 0 055 


о 
0 
o 
» 


Zero Gate Voltage Drain Current ы 
Vos = 0.8 x V(BR)DSS » Vas» 0, Т) =125°C 1000 
On-State Drain Current2 | IRF9230,9231 
Vps = 10 V, Vas = 10 У IRF9232,9233 
Drain-Source On-State Resistance2 IRF9230 ,9231 r 0.5 0.80 
Vas = 10 У, Ip» 3.5 А IRF9232,9233 | 'DS(on) 0.8 
Drain-Source On-State Resistance 2 IRF9230,9231 
Vas = 10 V, 1р = 3.5 A, Tj = 125°C IRF9232,9233 
Forward Transconductance ? | 
Input Capacitance МЕЗЕ 


Gate-Source Charge 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Continuous Current | А 


IRF9230,9231 | би | 


Pulsed Current’ IRF9232 ,9233 


Forward Voltage? IRF9230,9231 ves ЕШ 


Vos = 0.8 X VBR)DSS: 
Vas? 10 V, Ір = 8.0 А 


О 


(Gate charge Is essentially 
independent of operating 
temperature) 


VDD = 100 V, В = 274, 


Ір = 3.5 A, УбЕМ= 10 V 


Ас = 250 


(Switching time is essentially 
independent of operating 
temperature) 


-4. 
~ 


le + 16, Vas=0 IRF9232,9233 


Reverse Recovery Time t 
Ip = 6, dipg/dt = 100 А/ц5 rr 


Reverse Recovered Charge 
Ip = 15, dipg/dt = 100 А/д5 


! Pulse width limited by maximum junction temperature (refer to transient thermal Impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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r 
Q 


Siliconix | 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


Ip — DRAIN CURRENT (А) 


де; — TRANSCONOUCTANCE (S) 


C — CAPACITANCE (pF) 


12.5 


FIGURE 1: Typical Output Characteristics 


Vos — DRAIN-TO-SOURCE VOLTAGE (У) 


FIGURE 3: Typical Transconductance 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


Ip — DRAIN CURRENT (А) 


Гого) ^ ON-RESISTANCE (Q) 


Vas - GATE-TO-SOURCE VOLTAGE (V) 


IRF9230, IRF9231 
IRF9232, IRF9233 


FIGURE 2: Typical Transfer Characteristics 


! 
Tcz -55 °С + 125°C 
25° СЭ 
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FIGURE 4: Typical On-Resistance 
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FIGURE 6: Typical Gate Charge 
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incorporated 


Siliconix 


Forward Voltage 
"We - РАНА VOLT AGE (V) 
FIGURE 10: Safe Operating Area 


FIGURE 8: Typical Source-Drain Diode 
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С Unless otherwise noted) 


о 
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Tj — JUNCTION TEMPERATURE (°C) 


FIGURE 7: On-Resistance vs. Junction Temperature 
FIGURE 9: Maximum Avalanche and Drain 
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): incorporated IRF9520, IRF9521 
pum IRF9522, IRF9523 
MOSPOWER | Р-Сһаппе! Enhancement Mode Transistors 2 


PRODUCT SUMMARY 


PART | УВР)р55 | 'ps(on) lD TOP VIEW 
NUMBER | (VOLTS) (OHMS) (AMPS) ТО-220АВ | 


IRF9522 


1 GATE 
IRF9523 2 DRAIN 
3 SOURCE 


Symbo 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 


Gate-Source Voltage 


Continuous Drain Current 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) 


a © 


+ 


н 
A 
e 
+ 
A 
о 
|+ 
4A 
o 


» 


| 
Power Dissipation GN 
Operating Junction & Storage Temperature Range Ty, T, Sto -55 to 150 


Lead Temperature (1/16" from case for 10 secs.) и 


THERMAL RESISTANCE RATINGS - 


THERMAL RESISTANCE 


Junction-to- Case 
Junction-to-Ambient 


Case-to-Sink 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 


4-215 


Siliconix 
согоо айва 


ІНЕ9520, ІНЕ9521 
IRF9522, IRF9523 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) = tor зету 


PARAMETERS/TEST CONDITIONS Symbol 
Drain-Source Breakdown Voltage IRF9520, 9522 BR)DSS 
| Мас =0, 15 = 250 pA |ВЕо521 0828 | (BR) 
Gate Threshold Voltage V 
Vps- Vas: Ip = 250 ДА GS(th) 
Gate-Body Leakage 


Vos= 0, Vas = 220 V bis Em 
Zero Gate Voltage Drain Current | 

Vos = У(вв)р55. Vas = 0 —— 

Vps = 0.8 x Мвајр55 , Маз- 0, Ty =125°С 1055 ENE 
On-State Drain Current? | ІВЕ9520,9521 6.0 

Vps = 10 V, Vas = 10V IRF9522,9523 5.0 


| 


13 
В 


ЦА 


Zero Gate Voltage Drain Current 


Drain-Source On-State Resistance2 IRF9520,9521 


Vas = 10 V, Ір = 3.5 А IRF9522,9523 | 'DS(on) 


Drain-Source On-State Resistance ? IRF9520,9521 
Vas = 10 У, Ір = 3.5 A, Tj = 125°C IRF9522,9523 


Forward Transconductance ? 
Vps 215 V, ID = 3.5 A 


DS(on) 


S(O) 


Input Capacitance 


Output Capacitance 


=== ве 
һо Фо) 
| » : 


Reverse Transfer capacitance 


Crss 


Vps = 0.8 x (BR)DSS: 
Мос = 10 У, Ip= 8.0 А 


Total Gate Charge . 


Gate-Source Charge 


3 


(Gate charge is essentially 
independent of operating 
temperature) 


Gate-Drain Charge 


Turn-On Delay Time 


Rise Time 


t 
(Switching time is essentially d(off) 
independent of operating 
temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Turn-Off Delay Time 


Fall Time 


IRF9520,9521 
Continuous Current IRF9522,9523 


| 1 -ІВЕ9520,9521 
Pulsed Current | ІВЕ9522,9523 


Forward Voltage IRF9520,9521 
lp = 15 , Ма5=0 IRF9522,9523 


Reverse Recovery Time 
[Е = 15, dip/dt = 100 A/ns 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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Siliconix IRF9520, IRF9521 


_ incorporated IRF9522, IRF9523 
PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


Іо — DRAIN CURRENT (А) 
Ig — DRAIN CURRENT (А) 


0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


9, — TRANSCONDUCTANCE (s) 
l'OS(on) 7 ON-RESISTANCE (©) 


Іп - DRAIN CURRENT m 


FIGURE 5: Typical Capacitance 


С — CAPACITANCE (pF) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 2: Typical Transfer Characteristics 


10 


Ves — GATE-TO-SOURCE etate (V) 


FIGURE 4: Typical On-Resistance 


lo — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


lp: 6.0A 


Qg — TOTAL GATE CHARGE (nC) 
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Siliconix 
incorporated 


C Unless otherwise noted) 


о 


PERFORMANCE CURVES (25 


IRF9520, IRF9521 
IRF9522, IRF9523 


CEE A |: i 


ENTE e ПИТИ В ОА А Ва 


do m 


се 


Мер — SOURCE-TO-DRAIN VOLTAGE (У) 
FIGURE 10: Safe Operating Area 
Vos — DRAIN-TO-SOURCE VOLT AGE (У) 
Operation in this area may be limited by 'DS(on) 


FIGURE 8: Typical Source-Drain Diode 
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FIGURE 7: On-Resistance vs. Junction Temperature 
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$F incorporates IRF9530, IRF9531 
au IRF9532, IRF9533 
MOSPOWER | | P-Channel Enhancement Mode Transistors? 


PRODUCT SUMMARY 


NUMBER | (VOLTS) (OHMS) (AMPS) _ 
а | а | ње | во 
о | зе [6 


TOP VIEW 


TO-220AB 


| IRF9532 


IRF9533 


1 GATE 
2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 


Gate-Source Voltage 


Vos 1 


г 
< 
о 
о 
i d 
s 


Te = 25°С 


~ 


Continuous Drain Current 
To = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


Te = 25°С 


~ |. 
apn | © 
ч 

— . 

№ ол 


а 
о 


а 
сл 
В 
л 
в 
өл 
ч 
л 


Power Dissipation 


W 
Operating Junction & Storage Temperature Range Tj. Теа -55 to 150 | 
| | °C 
Lead Temperature (1/16" from case for 10 secs.) L ЕСЕН 


Н 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case | 


Junction-to-Ambient 


Case-to-Sink | 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 
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IRF9530, IRF9531 524 Siliconix 
IRF9532, IRF9533 incorporated 
ELECTRICAL CHARACTERISTICS (ту = 25°C unless otherwise noted) на а Ал РРР ЯНВ 


PARAMETERS/TEST CONDITIONS Symbol Min. Typ. 


Drain-Source Breakdown Voltage IRF9530,9532 
Vas = 0, Ip = 250 ЦА IRF9531,9533 


Gate Threshold Voltage 
Vps* Vas: Ip = 250 pA 


d " 
м 
e 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


EM А 


и В 
> | 


Zero Gate Voltage Drain Current | 
Vps = 0.8x V(BR)DSS , Vas» 0, Ty =125°C DSS 
On-State Drain Current? | IRF9530,9531 
Vps = 10 V, Vas = 10V IRF9532,9533 
Drain-Source On-State Resistance? IRF9530,9531 
Vas = 10 V, Ip» 6.5 А IRF9532,9533 


Drain-Source On-State Resistance 2 IRF9530,9531 


> 


IGSS 
Zero Gate Voltage Drain Current | | 
Vos = V(BR)DSS : Vas = 0 088 


Vas = 10 У, 1р = 6.5 A, Tj = 125°C IRF9532,9533 


Forward Transconductance ? 
Vps 215 V, Ір = 6.5 А 


іприі Сарасќапсе ЕСЕ 

Output Capacitance БЕЗ 

Reverse Transfer Capacitance EH 

Total Gate Charge Vps = 0.8 x VBRJDSS: ЕСЕ 
Мае = 10 У, |, = 15A 

Gate-Source Charge = 5 о 
(Gate charge is essentially gs 


S(O) 


625 700 


= 
ap 


о 
7 


independent of operatin 
Gate-Drain Charge фек) T 9 
Turn-On Delay Time Мр = 40У, В = 60 
Вс = 25 (1) 
Turn-Off Delay Time : 
(Switching time is essentially 


; independent of operating 
Fall Time temperature) 


з 
О 


140 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


| IRF9530,9531 
Continuous Current IRF9532,9533 


nt! IRF9530,9531 
Forward Voltage? IRF9530,9531 | Мер 
IE = 15, Vas=0 | IRF9532,9533 


Reverse Recovery Time t 
le = Is, Йр/ = 100 A/us 4 


Reverse Recovered Charge 
ЈЕ = 15, а/а = 100 А/ц8 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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= 
О 


par | aa 
ос |о~ 
ИЙ і i 


Siliconix IRF9530, IRF9531 
incorporated IRF9532, IRF9533 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 


JI | 
// 


lo - DRAIN CURRENT (А) 
lo — DRAIN CURRENT (А) 


0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


де, — TRANSCONDUCTANCE (s) 
DS(on) — ON-RESISTANCE (О) 


0 5 10 15 20 25 0 10 20 30 40 50 
Іп — DRAIN CURRENT (А) | lp — DRAIN CURRENT (A) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


0.5 x V(BR)DsS > / 


ym X V(BR DSS 


C — CAPACITANCE (pF) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 
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Operation in this area may be limited by "DS (on) 


FIGURE 8: Typical Source-Drain Diode - 
Forward Voltage 
FIGURE 10: Safe Operating Area 


Vso — SOURCE 


0.1 АНЕ 
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C Unless otherwise noted) 


C) 


100 


Tc— CASE TEMPERATURE (° 
Normalized Effective Transient Thermal Impedance, Junction-to-Case 


IRF9530, IRF9531 


Current vs. Case Temperature 


JUNCTION TEMPERATURE (*C) 
FIGURE 11: 


T 
FIGURE 9: Maximum Avalanche and Drain 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FE incorporated IRF9620, IRF9621 
IRF9622, IRF9623 4 
MOSPOWER 2n | | P-Channel Enhancement Mode Transistors 2 


PRODUCT SUMMARY 


| PART | Мвв)р55 | "об(оп) Гр TOP VIEW 
| NUMBER | (VOLTS) | (OHMS) (AMPS) TO-220AB 
IRF9622 200 2.4 3.0 | 
| 1 САТЕ 
IRF9623 150 2.4 3.0 | ОНАМ d 
| 3 SOURCE 123 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | 


Drain-Source Voltage 


Gate-Source Voltage 


Te = 25°C 
Continuous Drain Current | 


Те = 100°C 


рач 
сл 


H 
> т 
e 

Í a 


Pulsed Drain Current! 


an 
e 


16 | 16 


-55 to 150 
' 


THERMAL RESISTANCE 


Junction-to-Case 


Junction-to- Ambient 


Case-to-Sink 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 
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Siliconix 
incorporated 


IRF9620, IRF9621 
IRF9622, IRF9623 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) P Channel „Device а, tor сану 


: 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage IRF9620,9622 | v, 200 
Vas = 0, lp = 250 pA IRF9621,9623 | (BR)DSS 150 
Gate Threshold Voltage V 
Vps* Vas. 10 = 250 pA GS(th) 
Gate-Body Leakage 
Vps= 0, Vag = +20 V IGSS 
Zero Gate Voltage Drain Current | 
Vos = У(вв)р55., Vas = 0 055 
3.5 
3.0 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x Увв)05з » Vas= 0, Ty =125°C 


On-State Drain Current2 | IRF9620,9621 

Vps = 10 V, Vas = 10 V IRF9622,9623 
Drain-Source On-State Resistance? IRF9620,9621 | , 

Vas = 10 V, Ip» 1.5A IRF9622,9623 | DS(on) 


Drain-Source On-State Resistance 2 IRF9620,9621 
Vas = 10 У, 1р = 1.5 А,Т) = 125°C IRF9622 ,9623 


Forward Transconductance 2 
Vps =15 V, Ip = 1.5 А | 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge 


A 


я 


Vos = 0.8 x Ува) 058, 


-. 
ч 
~ 


Gate-Source Charge 


(Gate charge is essentially 
independent of operating 
temperature) 


Мрр = 100V,R,= 250 


Ip? 1.5 A, Vgen=10V 


Аа = 254, 


(он) 


(Switching time is essentially 
independent of operating 
temperature) 


A 
о 


PARAMETERS/TEST CONDITIONS 


ң IRF9620,9621 
Continuous Current IRF9622,9623 


1 ». ]RF9620,9621 
Pulsed Current IRF9622,9623 


Forward Voltage? IRF9620,9621 
le = 15, Ус: 0 IRF9622,9623 


Reverse Recovery Time 
ЈЕ = 15, dip/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = 15, dig/dt = 100 А/д5 


! Pulse width limited by maximum Junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 
incorporated 


IRF9620, IRF9621 


IRF9622, IRF9623 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


lp — DRAIN CURRENT (А) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 


де, — TRANSCONOUCTANCE (5) 


Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance - 


C — CAPACITANCE (pF) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 2: Typical Transfer Characteristics 
3.0 | 


2.5 


Ip — DRAIN CURRENT (А) 
in 


0 2 4 6 8 1 


0 
0 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


Coston) ^ ON-RESISTANCE (0) 


ip — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


{г х У(вв)055 


5 


Ves - GATE-TO-SOURCE VOLTAGE (V) 


шсогрога ед 


Siliconix 


АШ 
НА 


Т ТУУ 
SROs 


FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
Vsp - SOURCE-TO-DRAIN VOLTAGE (У) 
FIGURE 10: Safe Operating Area 
Vos - DRAIN-TO-SOURCE m (V) 
lOperation in this area may be limited by Гб (оп) 


Пиш ee 


(V) LN33302 муно - 0) 


(V) LNIYYNI 3299106 - 51 


С Unless otherwise noted) 
150 
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110 


JUNCTION TEMPERATURE (°C) 
Normalized Effective Transient Thermal impedance, Junction-to-Case 
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IRF9620, IRF9621 


N 


30 


e 
N 
о 
о 
ц. 
с 


Current vs. Case Temperature 


Те — CASE TEMPERATURE (°C) 
FIGURE 11: 


IRF9622 


T 


FIGURE 7: On-Resistance vs. Junction Temperature 
FIGURE 9: Maximum Avalanche and Drain 
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IRF9620, IRF9621 
IRF9622, IRF9623 
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жұтым, IRF9630, IRF9631 
IRF9632, IRF9633 
MOS POWER P-Channel Enhancement Mode Transistors? 


PRODUCT SUMMARY 


TOP VIEW 


PART 
NUMBER 


TO-220AB 


IRF9632 


1 GATE 
2 DRAIN 
IRF9633 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (тс= 25*C unless otherwise noted) 


IRF 
PARAMETERS/TEST CONDITIONS Symbol 9630 | | 
9631 | 9632 | 9633 | 
Drain-Source Voltage s | 200 | 10 | 200 150 PE 
s аю | w| 


Te - 100°С 
Pulsed Drain Current? 
Avalanche Current (see figure 9 ) 


Lead Temperature (1/16” from case for 10 secs.) TL 


~ 
о 
ғә . 
о 
г 
~ 
в 
~ 
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~ 
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С 
о 
сл 
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сл 
ІН | 

сл 

~ 
га 
18 

сл 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


pune tOn tO DASE 


femen width limited by maximum junction temperature (refer to transient thermal Impedance data, figure 11) 
"Negative signs for current and voltage values have been omitted for the sake of clarity 
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IRF9630, IRF9631 | Siliconix, 
IRF9632, IRF9633 HH incorporated 


ELECTRICAL CHARACTERISTICS (Т = 25°С unless otherwise noted) Бо Channel, Device clarity 


PARAMETERS/TEST CONDITIONS Symbol | Ми. | Тур. | Мах. | Units 
Drain-Source Breakdown Voitage IRF9630,9631 200 
Gate Threshold Voltage 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 


Е 
o 
o 
3 
> 


оо 
со сл 
соо 
г — - © 
"REP . oO 
о) NO 
3 о 


zero Gate Voltage Drain Current 
Мрз = V(BR)DSS » Vas = 0 
Zero Gate Voltage Drain Current | 
Vps = 0.8 х V(BR)DSS ‚ Vas= 0, Ty =125°C DSS 
On-State Drain Current2 IRF9630,9631 | | 6.5 
Vos = 10 V, Vas = 10V IRF9632,9633 D (on) 5.5 
Drain-Source On-State Resistance? IRF9630,9631] p 
Vas = 10V, Ір= 3.5A IRF9632,9633| DS(on) 


Drain-Source On-State Resistance? IRF9630,9631 


= 
> 


-. 
о 
о 
о 


Vas <10У,ір- 3.5 А, Ту = 12596 7 1НҒ9632,9633 


Forward Transconductance 2 
Vps 215 V, Ip» 3.5 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


S(U) 


Oo 
сл 
о 


Vps = 0.8 x Мвв)0р55' 
Vas? 10 У, Ip = 8.0 А 


+ 
e 
сл 


(Gate charge Is essentially 
independent of operating 
temperature) 


ID= 3.5 A, УбЕМ= 10 V 


Ва = 254, 


(Switching time is essentially 
independent of operating 
temperature) 


Continuous Current | Ебра срод 


ІНЕ9630,9631 


1 
Pulsed Current IRF9632 ‚9633 


Forward Voltage? IRF9630,9631 
le + Is, Vas=0 IRF9632 ,9633 


Reverse Recovery Time 
ЈЕ + 15, dip /а = 100 A/ns 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/ps 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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5 24 Siliconix | IRF9630, ІНЕ9631 
шсогрога ед IRF9632, IRF9633 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


Ip — DRAIN CURRENT (А) 
Ig — DRAIN CURRENT (A) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 


gj, — TRANSCONDUCTANCE (5) 
грофа) 7 ON-RESISTANCE (42) 


00 2.5 5.0 7.5 10.0 12.5 
lg - DRAIN CURRENT (A) |. lg — DRAIN CURRENT (A) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
1250 | | pet 
Z 
ы 
со 
gU = У |__ 
а. pees | 
ve e 
Ж > 
ы 
zo EÉ |--|- Li 
= 2 a, 7, 
< г : (ВВ)055 
а. e 
m R ЕЕ 
O 250 pi 
u? 
«ко» 
> 


Vos — ORAIN-TO-SOURCE VOLTAGE (У) | Од — TOTAL GATE CHARGE (nC) 
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incorporated 


Siliconix 


DRAIN VOLTAGE (У) 


Forward Voltage 
-Т0- 


= к 
FIGURE 10: Safe Operating Area 


FIGURE 8: Typical Source-Drain Diode 
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JUNCTION TEMPERATURE (°C) 


Т) 
FIGURE 9: Maximum Avalanche and Drain 


FIGURE 7: On-Resistance vs. Junction: Temperature 


PERFORMANCE CURVES (25 
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39NYO34NI IWAYSHL 
l1N3ISNYHI 3М153333 G3ZNVNYON 


$F es |8Е0020, IRFD022 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY | TOP VIEW 


PART V(BR)DSS 
NUMBER | (VOLTS) 


IRFDO20 


IRFDO22 . . | 4-РІМ DIP 1 САТЕ . 


(Similar to ТО-250) 2 SOURCE 
| 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°С unless otherwise noted) 

PARAMETERS/TEST CONDITIONS Symbol — a Units 
[Drain-Source Voltage | Vos | Е 
[Gate-source Vota — _ | Vas | аю | = 

2.2 


Gate-Source Voltage 


ТА = 25°С 2.4 


А 
ЕСТЕ БЕСТЕН ИСЕ 
0.40 


Continuous Drain Current 


Pulsed Drain Current! 


Power Dissipation 
Ta = 100°C 


Operating Junction & Storage Temperature Range Tj. Tstg -55 to 150 
Ме: 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE ymaa! ооз» | 


Junction-to-Ambient RthJA 


120 


1Риіѕе width limited by maximum junction temperature 


4-231 


Siliconix 
incorporated 


IRFD020, IRFD022 


= 


ELECTRICAL CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS ; 
Drain-Source Breakdown Voltage ІНЕр020 | v, 50 60 
Vas = 0, Ip = 250 ЏА ІНЕ0022 | (ВВ!055 50 60__ т 
Gate Threshold Voltage V 
Мр5= Vas: !0 = 250 pA GS (th) 
Gate-Body Leakage | | 
Vps= 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Моз = 0.8 x V(BR)DSS „Уа5= 0, Ty =125°C 


On-State Drain Current? ВЕО020 

Vps = 2.0 V, Vas = 10V IRFD022 |  D(on) 
Drain-Source On-State Resistance? IRFD020 
Vas = 10 У, Ips 1.4 А ІНЕр022 


Drain-Source On-State Resistance 2 IRFD020 
Vas = 10 V, Ip» 1.4 A, Ty = 125°C IRFD022 


Forward Transconductance 2 
Vps =15 У, Ip = 7.5 А 


Input Capacitance 


Output Capacitance 


Vps = 0.8 x (BR)DsS: 
(Gate charge is essentially 


independent of operating 
temperature) 


Мор = 25V, В = 1.74) 


р> 15 А, Убем= 10 V 


На< 184 


(Switching time is essentially 
independent of operating 
temperature) 


| IREDO20 
Continuous Current ВЕО022 


1 IRFD020 
Pulsed Current | ВЕО922 


Forward Voltage? IRFD020 
ЈЕ = 16, Vas- 0 IRFDO22 


Reverse Recovery Time 
lp = Is, dip/dt = 100 А/д5 


Reverse Recovered Charge 
ЈЕ = ls, dip/dt = 100 A/ns 


! Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


12.5 


Іо - DRAIN CURRENT (А) 
Ip — DRAIN CURRENT (А) 


Vos — ORAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


де, — TRANSCONDUCTANCE (S) 
графа) ^ ON-RESISTANCE (0) 


Ig — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


IRFD020, IRFD022 


FIGURE 2: Typical Transfer Characteristics 


lg — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


Qg — TOTAL GATE CHARGE (nC) 
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IRFD020, ІВЕр022 


| Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


— ON-RESISTANCE (O) 
(NORMALIZED) 


Г05(оп) 


CURRENT (А) 


4- 


FIGURE 7: On-Resistance vs. Junction Temperature 


-50 -10 30 70 110 150 
T, — JUNCTION TEMPERATURE (°С) 


FIGURE 9: Maximum Avalanche and Drain 
Current vs. Ambient Temperature 


0 25 50 75 100 125 150 
Та“ AMBIENT TEMPERATURE (°C) 
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FIGURE 8: Typical Source-Drain Diode 


ls — SOURCE CURRENT (A) 


Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 


m за 
< ери 
| =“ НИ Ј___Н-___ нә 
= ~ УРА а 
= = sini 100 из 
5 СЪ 
= E 
= ШШ 
E на 
| = 
е А: —EHHE—RNE 
|__| Single Pulse ИИ“ 
m S 1 Dc 

0.005 E | 

0.1 1 10 100 200 


Vos — DRAIN-TO-SOURCE VOLT AGE (V): 
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): goce IRFD110, IRFD113 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY | TOP VIEW 
| Мен)рв5 | 'bs(on) 
(VOLTS) | (OHMS) 1n 
2 ш i 3 
4-PIN DIP 1 GATE 
(Similar to TO-250) 2 SOURCE 
3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage | Vos | 
Gate-Source Voltage кш 


Lead Temperature (1/16" from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol owe 


Junction-to- Ambient 


'Pulse width limited by maximum junction temperature 


RthJA 
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IRFD110, IRFD113 р Siliconix. 


incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage IRFD110 | y, 100 
Gate Threshold Voltage V 
Vos= Vas: ID= 250 ЦА GS(th) 2.0 
Gate-Body Leakage | 
Ур<- 0, Vas = +20 V GSS 
Zero Gate Voltage Drain Current | 
Vos = Viprypss » Vas = 9 DSS |. 250 
Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS ‚ Маз+ 0, Т) =125°C DSS 
On-State Drain Current? IRFD110 | | 1.0 
Vps = -V, Vas = 10V IRFD113 D(on) 0.80 
Drain-Source On-State Resistance? ІВЕ0110 | , 0.5 0.60 
Vas = 10V, Ip» ОВА IRFD113 DS (on) 0.6 0.80 " 
Drain-Source On-State Resistance? IRFD110 | , 8 
Vas = 10 V, Ip = 0.8 A, Ty = 125°C IRFD113| DS(on) 0 | 


Forward Transconductance 2 
Vps =15 У, Ip = ОВА 


Turn-Off Delay Time 


Vps = 0.8 х Увв)055, 
Vas? 10 V, у= 4.0 А 


(Gate charge is essentially 
independent of operating 
temperature) 


Уор = 40V, А = 50.0, 


Ір- ОВА, УДЕМ= 10 V 


Вс = 254, 


(Switching time is essentially 
independent of operating 
temperature) 


Fall Time 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т; = 25°C unless otherwise noted) 


IRFD110 
Continuous Current | ВЕО113 


| 1 IRFD110 
Pulsed Current IRFD113 


Forward Voltage? IRFD110 
Е < 16, Vas- 0 IRFD113 


Reverse Recovery Time 
ЛЕ = Is, dipg/dt = 100 А/ц5 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 А/д5 


! Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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g Siliconix IRFD110, IRFD113 - 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics -© FIGURE 2: Typical Transfer Characteristics 
| 2.5 
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Vos — DRAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance | FIGURE 4: Typical On-Resistance 


де. — TRANSCONDUCTANCE (S) 
Coston) ^ ON-RESISTANCE (Q) 


0 1.5 3.0 4.5 . 6.0 7.5 


Іп — DRAIN CURRENT (А) Ig — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 

500 = 

| сз 

М ШЕН 

5 1 

eo 

> 

Е зоо | © 

<< [s а 
сз 

<< \ E Ciss Wi 

© 200 Ma === и E 

ж Ж ui 

| D 5 

о | ~ ce 

100 Ае | 


с? 


10 20 30 40 50 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


IRFD110, IRFD123 т Siliconix 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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TOperation in this area may be limited by 'DS (on) 
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ПРУ" Siliconix 
incorporated 


MOSPOWER 


PRODUCT SUMMARY 


IRFD120, IRFD123 


N-Channel Enhancement Mode Transistors 


TOP VIEW 
4 
| a À 
2 Ш || 
4-РІМ DIP 1 САТЕ 
(Similar to ТО-250) 2 SOURCE 
3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


ТА = 25°C 
Ta = 100°C _ 


Continuous Drain Current 


Pulsed Drain Current! 


Power Dissipation 


A = 100°C 
Operating Junction & Storage Temperature Range Ту, Тека 


Junction-to—Ambient RthJA 


Pulse width limited by maximum junction temperature 


Drain-Source Voltage | 


А ШС ШЕГИ 
| отд=?с | | . 
WwW 
т 


-55 10 150 
- - °С i 
Lead Temperature (1/16” from case for 10 secs.) 


ЙЕ 3 
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IRFD120, IRFD123 do. "E" Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (Т) = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Breakdown Voltage IRFD120 100 
| V 
Gate Threshold Voltage ү 
Мрз= Vas: !р = 250 pA аз(т) 4.0 
ї 


Gate-Body Leakage 
Vos= 0, Vas = +20 V m 


Zero Gate Voltage Drain Current | 


nA 


Ур = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS ,Уас- 0, Ty =125°C 


тыд =й 
Lo 
o9 
„Рә 
сл 
ре 
о 
e 
e 


On-State Drain Current? IRFD120 

Vps = 1.0V, Vas = 10V IRFD123 D(on) A 
Drain-Source On-State Resistance? IRFD120 + А 

Vas = 10 V, 1р = 0.6 А IRFD123 | 'Ds(on) 


Drain-Source On-State Resistance? IRFD120 
Vas = 10 V, Ip = 0.6 A, Tj = 125°C IRFD123 


Forward Transconductance ? 
Vps =15 V, Ip» 0.6 A 


Input Capacitance 
Output Capacitance 
| Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.8 x VgBR)pss: 
| Мае = 10 У, | = 4.4 А 
Gate-Source Charge аз p 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мр = 50 V ,R,= 8040 
Асб = 254, | 
Turn-Off Delay Time 
(Switching time is essentially 
| independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (ТЈ = 25°C unless otherwise noted) 
ARAMETERS/TEST CONDITIONS 


"Ds (on) 
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ч 
о 
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Symbol 


| | IRFD120 
Continuous Current | IRFD123 


: IRFD120 
Pulsed Current IRFD123 
Forward Voltage? IRFD120 
oe Та IRFD123 | VSD 
Reverse Recovery Time t 
ЈЕ = Ig, dig/dt = 100 A/S | Ш 


Reverse Recovered Charge 
ЈЕ = Is, а/а = 100 A/us 


! Pulse width limited by maximum junction temperature 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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ғ Siliconix IRFD120, IRFD123 


incorporated 


PERFORMANCE CURVES (25°с unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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IRFD120, IRFD123 _ К Siliconix 


incorporated 
PERFORMANCE CURVES (25°C Unless otherwise noted) 
FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: as о Drain Diode 
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Operation in this area may be limited by 'DS(on) 
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Н 55. IRFD210, IRFD213 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY | ТОР МІЕУ/ 
PART | Мвв)р5$5 | "DS(on Гр е 
NUMBER | (VOLTS) | (OHMS) (AMPS) 3 

соло | ae | os | om 

(Similar to TO-250) 2 SOURCE 
| 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Ta= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 210 | ae Units 


Gate-Source Voltage Vas | + 40 + 40 


Continuous Drain Current 


A 
A 
- W 
Operating Junction & Storage Temperature Range Ty, Теа -55 to 150 | 
i | | г °C 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE | 


Junction-to-Ambient 


1Pulse width limited by maximum junction temperature 
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IRFD210, IRFD213 YE Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol] Mm. | Tye | мах | Unite 


Drain-Source Breakdown Voltage IRFD210 | y, 200 


Gate Threshold Voltage 
Vps* Vas: 10р = 250 pA 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vps = ViBR)DSs » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x VigR)pss : Vas= 0, Ty =125°C 


On-State Drain Current? IRFD210 0.60 
Vps = 1.0 V, Vas = 10 V IRFD213 0.45 A 
Drain-Source On-State Resistance? IRFD210 | p 1.0 1.5 
Vas = 10 V, Ip» 0.3A IRFD213 | 08(оп) 1.5 2.4 " 
‚8 2.7 
7 3 


Drain-Source On-State Resistance 2 IRFD210 
Vas = 10 У, Ip = 0.3 A, Ty = 125°C IRFD213 


Forward Transconductance 2 
Vps = 15 Үір- 0.3A 


" 1 
DS (оп) 2. 


Vps = 0.8 x МВА)055. 
Vas? 10 V, ір = 0.3A 


(Gate charge is essentially 
independent of operating 
temperature) 


Gate- Drain Charge 


Turn-On Delay Time 
Rise Time 


Turn-Off Delay Time 


Fall Time : 


Мрр = 100 V , R, = 3300 


[65 0.3 A, Усем- 10 V 


Ва = 5040, 


(Switching time is essentially 
independent of operating 
temperature) 


PARAMETERS/TEST CONDITIONS 


қ IRFD210 
Continuous Current IRFD213 


1 IRFD210 
Pulsed Current | IRFD213 


Forward Voltage? IRFD210 
Ip = 15, Vag=0 IRFD213 


Reverse Recovery Time 
[Е = ls, dipg/dt = 100 А/д5 


Reverse Recovered Charge 
ЈЕ = ls, dip/dt = 100 A/uS 


! Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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TE Siliconix IRFD210, IRFD213 


incorporated 


PERFORMANCE CURVES (25°с Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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IRFD210, IRFD213 52: Siliconix 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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Operation in this area may be limited by rpg (on) 
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FF horrora IRFD220, IRFD223 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY TOP VIEW 
PART | Ҹвв)рѕѕ | 'ps(on) Гр 1 1. 
NUMBER | (VOLTS) (OHMS) (AMPS) я 3 
мога [a | зе | oa | 
IRFD223 150 1.2 0.7 | 4-PIN DIP 1 GATE 
| i (Similar to TO-250) 2 SOURCE 
| 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vos 
Gate-Source Voltage Vas 


T= 25°C. ` 


Continuous Drain Current 
ТА = 100°С 


Pulsed Drain Current! | 
Avalanche Current (see figure 9 ) 2 lA 


TA = 25°С 


Power Dissipation 
ТА = 100°C 


Operating Junction & Storage Temperature Range Т), Tstg 


Lead Temperature (1/16” from case for 10 secs.) TL 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient 


Symbol 


PthJA 


'Pulse width limited by maximum junction temperature 
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IRFD220, IRFD223 (0 т Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 5 


Drain-Source Breakdown Voltage IRFD220 |v, 200 | 
| Vag =0, lp = 250 pA IRFD223 | (88055) 150 е 
Gate Threshold Voltage V 
Vps* Vas. ID= 250 pA GS(th) 
Gate-Body Leakage | | 
Zero Gate Voltage Drain Current  . 250 
Ур = V(BR)DSS » Vas = 0 : 
Zero Gate Voltage Drain Current Е HA 
Vps = 0.8x ViBR)DSS » Vas= 0, Ty =125°C 


On-State Drain Current? IRFD220 0.80 
Vps = 1.0 V, Vas = 10 V IRFD223 0.70 


Drain-Source On-State Resistance? IRFD220 | ү 0.5 0.80. | | 
Vas = 10 V, [= 0.4 А IRFD223 | DS(on) 0.8 1.2 © 
Drain-Source On-State Resistance? IRFD220 | г 
Vas = 10 V, Ip» 0.4 A, Tj = 125°C IRFD223 | DS(on) 
Forward Transconductance ? 
Output Capacitance re 
Reverse Transfer Capacitance 
Total Gate Charge 


Gate-Source Charge 


Vps = 0.8 x Vpn)pss: 
Vas 10 V, Ip = 5.6 А 


(Gate charge is essentially 
independent of operating 
temperature) 


Gate-Drain Charge 


Turn-On Delay Time 


Turn-Off Delay Time 


Мор = 100 У, Ар = 1600 


1р2 0.6 A, УсЕм= 10 V 


Ва = 254, 


| (Switching time Is essentially 
independent of operating 
temperature) 


Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T, = 25°С unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


| IRFD220 
Continuous Current | IRFD223 


1 | IRFD220 
Pulsed Current IRFD223 


Forward Voltage? IRFD220 
le = 15, Vag=0 IRFD223 


Reverse Recovery Time 
[Е = Is, а/а = 100 A/us 


Reverse Recovered Charge 
ЈЕ = Ig, dip/dt = 100 A/us 


! Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 узес, Duty Cycle « 296 
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g wo IRFD220, IRFD223 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical — седи FIGURE 2: Typical Transfer Characteristics 
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IRFD220, IRFD223 В 24 Siliconix | 


incorporated 


PERFORMANCE CURVES (25 С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by DS(on) 
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): incorporated IRFD9020, IRFD9022 
MOSPOWER P-Channel Enhancement Mode Transistors 2 


PRODUCT SUMMARY TOP VIEW 
PART | “(BR)DSS : 
NUMBER (VOLTS) | (OHMS) (AMPS) | 3 
2 ; 
ІНЕО09022 . 0.33 4-РІМ DIP 1 САТЕ 
(Similar to ТО-250)) 2 SOURCE 


3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbo 


Drain-Source Voltage Vps 
Gate-Source Voltage | Vas 


ТА = 25°С : 


M | 


+ 
+ 
e 
н 
A 
o 


Continuous Drain Current 


| Ta = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) ка lA 


ТА = 25°С 


— 


0 
Power Dissipation 


HE 


ТА = 100°C 


Operating Junction & Storage Temperature Range ; Tstg 
Lead Temperature (1/16" from case for 10 secs.) | TL 


eo 
A 
o 


-55 to 150 


E E 
E 
о C e 
-+ -. 
в . соев. . 
~ — + 
VE 


THERMAL RESISTANCE RATINGS | 


THERMAL RESISTANCE Symbol Typ. 


Junction-to-Ambient PthJA 


1Риіѕе width limited by maximum junction temperature 
?Negative signs for current and voltage values have been omitted for the sake of clarity 
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incorporated 


IRFD9020, IRFD9022 0. Жү. 


ELECTRICAL CHARACTERISTICS (Тј = 25°С unless otherwise noted) P-Channel Device сату 


Drain-Source Breakdown Voltage IRFD9020 |у 
Vas = 0, Ip = 250 pA IRFD9022 | (8А)055 " 
Gate Threshold Voltage V 
Vps* Vas: ID= 250 pA GS(th) 
Gate-Body Leakage | b 
Zero Gate Voltage Drain Current 
Vos = V(BR)DSS : Vas = 0 | | 
Zero Gate Voltage Drain Current - p^ 
Vps = 0.8 x Увв)о5з , Vas= 0, Ty =125°C 
On-State Drain Current? IRFD9020 1.6 A 
Vps = 2.0 V, Vas = 10V | IRFD9022 1.4 
Drain-Source On-State Resistance? IRFD9020 | r 0.24 0.28 
Vas = 10 У, Ips 1.1 А IRFD9022 | DS(on) 0.28 0.33 a 
Drain-Source On-State Resistance 2 IRFD9020 | ү 0.40 0.50 
Vas = 10 V, Ip» 1.1 A, Tj = 125°C IRFD9022 | DS(on) 0.50 0.60 
Forward Transconductance ? 


Input Capacitance 


Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge | Vps = 0.8 x (gn)pss: NE 
Мас: 10 У, а = 9.7 А 
5 , 
Gate-Source Charge Ө р 
(Gate charge Is essentially 
independent of operating 
Turn-On Delay Time Мр = 25У, Ву = 2.54) td(on) | 
tr 
tf 


nc 


кале Ip? 9.7 A, УбЕМ= 10 V EN 
Ас = 18 Ху 
Turn-Off Delay Time (он) 
(Switching time is essentially 
| independent of operating 
Fall Time temperature) ЕСЕ 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Ту-25%С unless otherwise noted) 


Pulsed Current IRFD9020 


IRFD9022 


Forward Voltage? IRFD9020 
Ip < 16, Мао = 0 IRFD9022 


Reverse Recovery Time 
ЈЕ = ls, dip/dt = 100 А/ц5 


Reverse Recovered Charge 
ЈЕ = Is, dip/dt = 100 А/д5 


! Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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. Siliconix 
| шсогрога ед 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


Іп — DRAIN CURRENT (А) 


— TRANSCONDUCTANCE (5) 


fs 


C — CAPACITANCE (pF) 


FIGURE 1: Typical Output Characteristics 


2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 


о — DRAIN CURRENT (A) 


FIGURE 5: Typical Capacitance 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


Ig — DRAIN CURRENT (А) 


гроб) ^ ON-RESISTANCE (©) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


IRFD9020, IRFD9022 


FIGURE 2: Typical Transfer Characteristics 


Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 4: Typical On-Resistance 
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lp — DRAIN CURRENT (А). 
FIGURE 6: реа Gate Charge 
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ІНҒ 9020, IRFD9022 Ве 1 Siliconix 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
| Forward Voltage 
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Operation in this area may be limited by "DS (on) 
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incorporated _ IRFD9120, IRFD9123 
MOSPOWER P-Channel Enhancement Mode Transistors? 


PRODUCT SUMMARY | | . TOP VIEW 


Увв)овв | 'ps(on) 
(VOLTS) (OHMS) 


Гр 
(AMPS) 


PART 
NUMBER 


4-PIN DIP 1 ДАТЕ _ 
(Similar to ТО-250) 2 SOURCE _ 
| 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


| 
PARAMETERS/TEST CONDITIONS | Symbol 


lA 


Continuous Drain Current 


: | | 9123 
MEC NE 
: 
1.0 0.8 

ов | 05 
Сосо њи | э | а 
СИТИ ЕНГЕН ИЗИ ШЕКТЕН 

| 3 


TA = 25°С 
Power Dissipation 


Operating Junction & Storage Temperature Range | Ту, Теа -55 10 150 
Lead Temperature (1/16" from case for 10 secs.) о л| в | 


THERMAL RESISTANCE RATINGS | 


THERMAL RESISTANCE Symbol 


Junction-to-Ambient | RthJA 


Oom | мв _ 
19 


1риѕе width limited by maximum junction temperature 
"Negative signs for current and voltage values have been omitted for the sake of clarity 
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Siliconix 
incorporated 


IRFD9120, IRFD9123 


> 


ELECTRICAL CHARACTERISTICS (y= 25°С unless otherwise noted) F>Channel Device а tor сату 


PARAMETERS/TEST CONDITIONS Symbol ШЕ Тур. 


Drain-Source Breakdown Voltage | IRFD9120 


Vas = 0, Ip = 250 pA. IRFD9123 


Gate Threshold Voltage у 
Vps* Vas: Ip» 250 HA GS(th) 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
VDS = VBR)DSS + Vas = 0 _ | 


| 3 
> 


Zero Gate Voltage Drain Current ps 
Vps = 0.8 x Vignjpss , Уаз- 0, Т) =125°С 
On-State Drain Current? | IRFD9120 
Vps = 1.0 V, Vag = 10У IRFD9123 
Drain-Source On-State Resistance2 IRFD9120 | | 0.50 0.60 
Vas = 10 У, 1p « ОВА IRFD9123 DS(on) 0.60 0.80 
Drain-Source On-State Resistance? IRFD9120 | , 0.80 
Vas = 10 V, Ip = 0.8 A, Tj = 125°C IRFD9123| DS(on) 1.0 
Forward Transconductance ? 
Vps =15 У, 1р = 0.8 А | 9 fs NOE S(O) 


Input Capacitance ЕУ 
Output Capacitance Vps = 25 V EH 
Reverse Transfer Capacitance пе ЕРІ 
Total Gate Charge Vps = 0.8 x Увв)055, NON 
Vae=10V, In = 4.0A 
Gate-Source Charge ав R 
(Gate charge is essentially 
| independent of operatin 
Gate-Drain Charge ететан) Р 9 ЕС 


О 


Turn-On Delay Time Vpop = 50 У „Ај = 620 
Rise Time Ip- ОВА, УбЕМ= 10 V 
| Ва = 254, 
Turn-Off Delay Time 
(Switching time is essentially 
| independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


О О о 
а | 9 |z 
o о Ф 
О ~ 
Со О 
^ 
e 
сл 
D i i 
e o 
e e 
os foe | os fale ffs fe і Ё 


. PARAMETERS/TEST CONDITIONS | | ма. | БЕС 
=o кыш ЕСІН ЕЕ | [ay 
А 
1 IRFD9120 | 8.0 | 

Forward Voltage? IRFD9120 
Reverse Recovery Time [ { 

ІР = Is, dip/dt = 100 А/ц5 i 
Reverse Recovered Charge 

IF = Is, dip/dt = 100 A/us Qrr цс 


! Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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P: 1 Siliconix IRFD9120, IRFD9123 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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IRFD9120, IRFD9123 TX Siliconix 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
j Forward Voltage 
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Operation in this area may be limited by DS(on) 
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|: vu IRFD9220, IRFD9223 
M O ср ОМЈЕВ | P-Channel Enhancement Mode Transistors 2 


PRODUCT SUMMARY 


TOP VIEW 
PART | Увв)ов8 | 'ps(on) 
NUMBER | (VOLTS) (OHMS) ime - 
| 2 ШЕ | 3 

IRFD9220 200 1.5 

IRFD9223 150 2.4 0.45 
(Similar to ТО-250) 2 SOURCE 
| 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source МоКаде Vps 


Gate-Source Voltage Vas 


of > Е 


+ 40 


Continuous Drain Current 


ТА = 100°C 


Pulsed Drain Current! | | 
Avalanche Current (see figure 9) | А 
ТА = 25°С 
Power Dissipation 


Operating Junction & Storage Temperature Range | ; Tstg –55 to 150 
Lead Temperature (1/16" from case for 10 secs.) ТІ. | 222-800 


— 


A 


~ 

> 

и 

~ 

сл 

о 

O 
. ` + 
о o 


ci 


О 


THERMAL RESISTANCE RATINGS | 


Труве width limited by maximum junction temperature | 
?Negative signs for current and voltage values have been omitted for the sake of clarity 
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е; ; х | | я Sili | ° 
IRFD9223 nas | B incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) P-Channel Device ited tor clarity 


Drain-Source Breakdown Voltage IRFD9220 
Vas = 0, lr = 250 WA IRFD9223 


Gate Threshold Voltage 

Vos= Vas: ID= 250 pA 
Gate-Body Leakage 

Vos= 0, Vas = +20 V 
Zero Gate Voltage Drain Current. . 
. Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS »Vas= 0. Т) =125°C 


ViBR)DSS 


On-State Drain Current2 IRFD9220 
Vps = 5.0 М Мао = 10V IRFD9223 


Drain-Source On-State Resistance? IRFD9220| p 
Vas = 10 V, Ір = 0.30 А 1АЕ09223 | DS(on) 


Drain-Source On-State Resistance 2 IRFD9220| r 
Vas = 10 V, Ip = 0.30 A,Ty = 125°C IRFD9223| DS(on) 


Forward Transconductance ? 
Vps = 15 У, 1р = 1.5 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.8 x VBR)pss: 
М.с = 10 У, In = 3.6A 
Gate-Source Charge | 93 x 
(Gate charge is essentially | 
independent of operating 
Turn-On Delay Time Мр = 100 V, R, = 3330) 
Rise Time ро 0:9: ^, аме 10 v 
Вс = 25 4, 
Turn-Off Delay Time 
(Switching time is essentially 
е | independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (у = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


| | IRFD9220 
Continuous Current IRFD9223 


IRFD9220 
IRFD9223 


Pulsed Current! 


Forward Voltage? IRFD9220 
Ip = 15 , Vag=0 IRFD9223 


Reverse Recovery Time 
ЈЕ = 15, dip /dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = Is, dip/dt = 100 A/us 


1 Pulse width limited by maximum junction temperature 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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SX Siliconix. IRFD9220, IRFD9223 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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IRFD9220, IRFD9223 5 24 Siliconix 


‘incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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В С IRFF110, IRFF111 
IRFF112, IRFF113 
M OS POW E R N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | “(BR)DSS foston) 5 Ip BOTTOM VIEW 
NUMBER | (VOLTS) (OHMS) (AMPS) - 


IRFF110 


IRFF111 
IRFF112 ОНА 
2 САТЕ 
IRFF113 3 SOURCE 
TO-205AF 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol — — Units 


Drain-Source Voltage Мов | бо | во | по | e 
V 
Gate-Source Voltage ЕСИЕСИЕСИЕГИЕСЕ 


Continuous Drain Current 


Pulsed Drain Current! 


Power Dissipation 


Operating Junction & Storage Temperature Range 


Lead Temperature (1/16" from case for 10 secs.) 


RHOD а Case 


dunctlónste- Ambient | 


1Биве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


IRFF110, IRFF111 
IRFF112, IRFF113 


ELECTRICAL CHARACTERISTICS (т)- 25°С unless otherwise noted) 


- 


Drain-Source Breakdown Voltage IRFF110 
Vas = 0, |ђ = 250 ЦА IRFF111 


Gate Threshold Voltage V 
Vos= Vas: ID= 250 pA GS(th) 


Gate-Body Leakage | 
Vps= 0, Vas = +20 V GSS 
Zero Gate Voltage Drain Current _ | 
Vps = V(BR)DsS » Vas = 0 
Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS » Vas= 0, Ty =125°C 


On-State Drain Current? IRFF110 
Vps = 5.0 V, Vas = 10 V IRFF112 


> 


Drain-Source On-State Resistance? IRFF110 
Ves = 10 У, Ip= 1.5 А IRFF112 


Drain-Source On-State Resistance 2 IRFF110,111 
Vas = 10V, ip» 1.5 A, Ty = 125°C IRFF112,113 


Forward Transconductance? | 
Vps +15 V, Ір = 1.5 А 

Input Capacitance 

Output Capacitance ЕЗ 

Reverse Transfer Capacitance ЕЗ 

То а! Gate Charge Vps = 0.8 x V(BR)DSS: ЕСЕ 

М.с = 10 М, |, = 8.0 А 

Gate-Source Charge a Б 

(Gate charge is essentially 
independent of operating 

Gate-Drain Charge temperature) Ода 

Тигп-Оп Delay Time. Мор = 40 V, RL = 2640 | atom) | 

pen Ip? 1.5 A, V бЕМ= 10 V 
Вс = 250, 

Turn-Off Delay Time | ен) | 
(Switching time is essentially 
independent of operating | 

Fall Time temperature) 


~ — А 2 у 
Ол A 


Pulsed Current! 


Forward Voltage? 
IF = 15 , Vas=0 
Reverse Recovery Time 
(Е = 15, dip/dt = 100 A/us 


Reverse Recovered Charge 
(Е = 15, dip/dt = 100 А/ц5 


= 
Q 


A 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 двес, Duty Cycle « 296 
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ғ Siliconix IRFF110, IRFF111 
incorporated IRFF112, IRFF113 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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0 15 3.0 45 8&0 7.5 0 3 6 9 12 15 
іп — DRAIN CURRENT (А) Іп — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


[LL AL 


0.5 x V(BR)DSS у 


У | 
MN imm 
E A | 

MERI 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


IRFF110, IRFF111 Шеих 
IRFF112, IRFF113 5: 1 incorporated 


PERFORMANCE CURVES (28°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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103 10 
SQUARE WAVE PULSE DURATION (sec) 


g іне» IRFF120, IRFF121 


пе IRFF122, IRFF123 
MOSPOWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 

NUMBER | (VOLTS) (OHMS) (AMPS) 
жт | ш | ca | oo | 
Се е | os | so 


BOTTOM VIEW 


IRFF122 22100 0.4 5.0 non 
' | 2 САТЕ 
IRFF123 3 SOURCE 
TO-205AF 


ABSOLUTE MAXIMUM RATINGS (Тс 25°С unless otherwise noted) 


IRFF : 
PARAMETERS/TEST CONDITIONS Symbol Units 


EOENORECRAUM 
Drain-Source Voltage | 100 | в | t0 | во | 
БЕТІ” — [s pe [re [i D ' 
| so | eo | so | so | 
КІН за | за | за | А 
aeRO 7 8 0 С с 
Пи га ОО ЕГИ 
белін anton Sere Tororo ш» [Tog | ише | 
ИИ IO m 


Continuous Drain Current 


Power Dissipation үу 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Junction-to-Case Rthuc 
Junction-to-Ambient | RthJA 


Тршве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


E. 

а | d 

A 

~ У 
"n 
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IRFF120, IRFF121 Pic ut Siliconix: 
IRFF122, IRFF123 | И, B incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage IRFF120,122 
Vas = 0, Ip = 250 дА IRFF121,123 


Gate Threshold Voltage 
Vos= Vas: ID = 250 pA 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vps = У(вв)ов5. Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS , Vas7 0, Т) =125°С 


On-State Drain Current? IRFF120,121 
Vps = 5.0V, Vas = 10V IRFF122,123 


Drain-Source On-State Resistance? . IRFF120,121 | | 
Vas = 10 У, ip» 3.0 А IRFF122,123 | ‘DS(on) 


Drain-Source On-State Resistance? IRFF120,121 | , 
Vas = 10 V, Ip» 3.0 A, Tj = 125%С IRFF122,123 | DS(on) 


Forward Transconductance 2 ШЕШЕ 
Vps =15 V, ID = 3.0A 


Total Gate Charge Vps = 0.8 x Viprypss: 


| Мас = 10 У, 1 = 10A 
Gate-Source Charge | аз x 
(Gate charge is essentially 
| independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мр = 40 V, А] = 130 


Аб = 254, 
Тигп-ОҒ Delay Time | 
(Switching time is essentially 


: independent of operating 
PARAMETERS/TEST CONDITIONS 


5 IRFF120,121 
Continuous Current IRFF122,123 


1 IRFF120,121 
Pulsed Current IRFF122,123 


Forward Voltage? IRFF120,121 
Ip = 15, Vag=0 IRFF122,123 


Reverse Recovery Time 
IE = 15, dip/dt = 100 А/ц8 


Reverse Recovered Charge 
[Е гіс, dip/dt = 100 А/д5 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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SE Dess IRFF120, IRFF121 
incorporated IRFF122, IRFF123 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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0.5 x ViBR)DSS ЭУ 


ШАГ КЫ 
EN S, 
А 


С — САРАСІТАМСЕ (рЕ) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Ip = 8.0 А 


0 4 8 12 16 20 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) Qg — TOTAL GATE CHARGE (nC) 
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IRFF120, IRFF121 
IRFF122, IRFF123 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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NORMALIZED EFFECTIVE TRANSIENT 


0 25 50 75 100 125 150 
Tc— CASE TEMPERATURE (°C) 


FIGURE 11: 


Duty сус D E ЕЕ-ЕЕЕЕЕЕ a 


ls - SOURCE CURRENT (А) 


lp — DRAIN CURRENT (А) 


Siliconix 
incorporated 


FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 


100 


10 


Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
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Operation in this area may be limited by "DS (on) 


Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE PULSE DURATION (sec) 


ОД @ IRFF130, IRFF131 
б | . IRFF132, IRFF133 
MOSPOWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | “(BR)DSS 
NUMBER | (VOLTS) | (OHMS) 


BOTTOM VIEW 


IRFF132 100 0.25 У РО 1 DRAIN 
| 2 САТЕ 
| TO-205AF | 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


IRFF 
PARAMETERS/TEST CONDITIONS Symbol [430 | 131 | 132 | 133 | Units 
LITT |ы ые ыр 
V 


Тс = 100°C | 4 


Continuous Drain Current 


Pulsed Drain Current! 


Power Dissipation 


Operating Junction & Storage Temperature Range E Tstg -55 to 150 


Lead Temperature (1/16” from case for 10 secs.) TL 300 


THERMAL PESIS TANCE RATINGS 


K/W 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


IRFF130, IRFF131 
IRFF132, IRFF133 


ELECTRICAL CHARACTERISTICS (Т; = 26°C unless otherwise noted) 


> 


PARAMETERS/TEST CONDITIONS . Symbol | Min. | Typ. | Mex | Units - 
Drain-Source Breakdown Voltage IRFF130,132 | v, 100 
Vas = 0, Ip = 250 ДА IRFF131,133 | (ВВ)055 60 " 
Gate Threshold Voltage V 
Vps- Vas. 1р = 250 pA GS(th) 
Gate-Body Leakage 
Vps= 0, Vas = +20 У | _ nA 
Zero Gate Voltage Drain Current | 
Мрз = У(вв)рв5. Vas = 0 
Zero Gate Voltage Drain Current HA 
Vps = 0.8 x Увв)озз , Vas= 0, Т) =125°C 
On-State Drain Current? IRFF130, 131 8.0 A 
Vps = 5.0 У, Vas = 10V IRFF 132,133 7.0 
Drain-Source On-State Resistance? IRFF130,131 | r 0.14 0.18 
Vas = 10 V, Ip» 4.0A IRFF132,133 | DS(on) 0.20 0.25 A 
Drain-Source On-State Resistance ? IRFF130,131 | r 0.25 0.30 
Vas = 10 V, Ip = 4.0 A, Ty = 125°C IRFF132,133 | DS(on) 0.30 0.45 
Forward Transconductance 2 | s(U 
Vps =15 V, Ip» 4.0 А (v) 
Input Capacitance | = | 750 800 


Turn-Off Delay Time 


Fall Time 


Vps = 0.8 x Увв) 058, 


(Gate charge is essentially 
independent of operating 
temperature) 


Мрр = 40V, А = 10 Ху 


Ю- 4.0 A, Усем- 10 V 


Ва = 7.5 0 


(Switching time is essentially 
independent of operating 
temperature) 


3 


PARAMETERS/TEST CONDITIONS Symbol | Min. | Typ. | Мах | Units | 
| | | IRFF130,131 8.0 
1 IRFF130,131 32 
Forward Voltage IRFF 130,131 V 
Reverse Recovery Time t 
IE = Is, а/а = 100 А/ц5 IE ed 
Reverse Recovered Charge 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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> 1ВЕЕ130, IRFF131 
incorporated IRFF132, IRFF133 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics. 
25 " Г қ 12.5 | 


ip — DRAIN CURRENT (А) 
Ip — DRAIN CURRENT (А) 
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0 


gp, — TRANSCONDUCTANCE (5) 
боз) ^ ON-RESISTANCE (Q) 


m» 
f 
anm 


0 4 8 12 16 20 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


IRFF130, IRFF131 
IRFF132, IRFF133 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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NORMALIZED EFFECTIVE TRANSIENT 


0 25 55 75 100 125 150 
Те = CASE TEMPERATURE (°С) 


FIGURE 11: 


Ip — DRAIN CURRENT (А) 


ls — SOURCE CURRENT (A) 


Siliconix 


в: а 


incorporated 


FIGURE 8: Typical Source-Drain Diode 
Forward Voltage | 


200 


100 


Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
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Operation in this area may be limited by 'DS(on) 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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103 10. 1 
SQUARE WAVE PUL р DURATION (sec) 


gr us. IRFF210, IRFF211 
IRFF212, IRFF213 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | “(BR)DSS 
NUMBER | (VOLTS) (OHMS) (AMPS) 


BOTTOM VIEW 


1 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


TO-205AF (TO-39) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage ERE RE 200 


Continuous Drain Current 


Pulsed Drain Current! ER 
Avalanche Current (see figure 9 ) 


| Tec CO | = То = 25°С | 
Power Dissipation 
Тс = 100°C 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Junction-to-Case RthJC EE 
Junction-to-Ambient RthJA ЭШЕ 


Триве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-275 


Siliconix 
incorporated 


IRFF210, IRFF211 
IRFF212, IRFF213 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Max. | 
Drain-Source Breakdown Voltage IRFF210,212 
Vas = 0, lp = 250 pA IRFF211,213 | (88)055 ШЕ , 
Gate Threshold Voltage V 
Vps* Vas: ID= 250 pA GS(th) 
Gate-Body Leakage | 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS , Vas= 0, Т) =125°C 


On-State Drain Current2 IRFF210,211 

Vps = 5.0V, Vas = 10V IRFF212,213 
Drain-Source On-State Resistance? IRFF210,211 r 1.5 

Vas = 10 V, 1p = 1.25 A IRFF212,213 DS (on) 2.4 r 
Drain-Source On-State Resistance 2 IRFF210,211 | „__ 2.7 

Vas = 10 V, Ip = 1.25 АЛ) = 125°C IRFF212,213 | DS(on) 4.3 


Forward Transconductance 2 
Vps =15 V, Ір = 1.25 А 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


«а 
-h 
o 


Vas = 0 


Vps = 25 V 


f = 1 MHz 


Total Gate Charge 


Vps = 0.8 x Увв) 058, 
Vas? 10 У, lp» 4.5 А 


(Gate charge is essentially 
independent of operating 
temperature) 


Vpp = 100 V, ү = 22 Ху 


Ір2 4.5 А, УбЕМ= 10 V 


На = 25.40, 


(Switching time is essentially 
independent of operating 
temperature) 


PARAMETERS/TEST CONDITIONS Symbol 


1 IRFF210,211 
Continuous Current IRFF212,213 


IRFF210,211 БЕН 


1 
Pulsed Current IRFF212,213 


Forward Voltage? | IRFF210,211 | Мер 
Ip < 16, Ма5 = 0 IRFF212,213 
Reverse Recovery Time t 
IE = Is, dip/dt = 100 A/us i 
Reverse Recovered Charge Q | 
ЈЕ = 15, dip/dt = 100 А/д5 rr 
| ! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


4-276 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


9%, — TRANSCONDUCTANCE (S) Ip — DRAIN CURRENT (А) 


C — CAPACITANCE (pF) 


FIGURE 1: Typical Output Characteristics 


0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance . 


To = -55°C 


7 ee fe ПЕЕ 
25°C 
MEE 


pF 125° С 


lo — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — ORAIN-TO-SOURCE VOLTAGE (V) 


Ig — DRAIN CURRENT (А) 


"os) ^ ON-RESISTANCE (0) 


2.5 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


IRFF210, IRFF211 
IRFF212, IRFF213 


FIGURE 2: Typical Transfer Characteristics 


0 2 4 6 8 10 
Vas — GATE-TO-SOURCE VOLT AGE (V) 


FIGURE 4: Typical On-Resistance 


Іп — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 
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я 
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IRFF210, IRFF211 | ' Siliconix 
IRFF212, IRFF213 B incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical 2. Drain Diode 
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FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 


| See note 1 = maii 
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Operation in this area may be limited by "DS (on) 


CURRENT (A) 
lo — DRAIN CURRENT (А) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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ЖШ IRFF220, IRFF221 - 
IRFF222, IRFF223 
MOS POWER | | | N-Channel Enhancement Mode Transistors | 


PRODUCT SUMMARY 


PART | “(BR)DSS | 'DS(on) 'D 
NUMBER | (VOLTS) | (OHMS) | (AMPS) | 


BOTTOM VIEW 


aa N 
о2 
оз 


1 ОВАЈМ 
2 САТЕ 
.3 SOURCE 


TO-205AF 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 


o 
< 
3 
о 
о 


Б 


~ | „|име 
за [os [ae 


сә 


s = 
о ~ 


Е 


Power Dissipation 


Operating Junction & Storage Temperature Range ; Tstg -55 to 150 | 
| °С 
Lead Temperature (1/16" from case for 10 secs.) Т 
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THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case | 
Junction-to- Ambient 


‘Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-279 


IRFF220, IRFF221 К: | шк 
IRFF222, IRFF223 | HH шеоррогагеп 


ELECTRICAL CHARACTERISTICS (T,- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS _ Symbol Typ | мах, | Units | 
Drain-Source Breakdown Voltage IRFF220,222: 
Vas = 0, 1р = 250 pA IRFF221,223 ШЕ v 
Gate Threshold Voltage V 
Мр5= Vas: !D = 250 pA GS(th) | 


Gate-Body Leakage 
Vos= 0, Vas = +20 V 

Zero Gate Voltage Drain Current 
Vps = V(BR)DSS : Vas = 0 


Zero Gate Voltage Drain Current 

Vps = 0.8 x V(BR)DSS » Vas= 0, Ty =125°С 
On-State Drain Current2 NU IRFF220,221 

Ур = 5.0 V, Vas = 10 V ІНЕЕ222,223 А 
Drain-Source On-State Resistance? IRFF220,221] p 0.5 

Vas = 10 V, lip» 2.0A IRFF222,223 | 'DS(on) 0.7 » 
Draln-Source On-State Resistance? IRFF220,221 | | 0.9 

Vas = 10 V, Ip = 2.0 A, Tj = 125°C IRFF222,223 | DS(on) 1.4 


Forward Transconductance ? 
Vps 515 V, Ір = 2.0 А 
Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance | 
Total Gate Charge Ж Vps = 0.8 х V(BR)DSS: 
Мас = 10 V, I = 7.0A 

Gate-Source Charge = В 

(Gate charge is essentially 

independent of operating 

tr 


Turn-On Delay Time Мор = 100 У, В! = 5040, ЕСІ 
(он) 


Тигп-ОН Delay Time 


[р = 2.0 А, УбЕМ= 10 V 


Ас = 250, 


Ға! Тіте 


(Switching time is essentially 
independent of operating 
temperature) 


PARAMETERS/TEST CONDITIONS | ма. | | мах | 
IRFF220,221 
1 IRFF220,221 
Forward Voltage? IRFF220,221 
Reverse Recovery Time t 
[Е = Is, а/а = 100 A/S tr 
Reverse Recovered Charge 
ЈЕ = Ig, Фр/ = 100 А/ц5 ST ЖШ bd M WE 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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TE Siliconix IRFF220, IRFF221 
incorporated IRFF222, IRFF223 


PERFORMANCE CURVES (25?C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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IRFF220, IRFF221 | Siliconix 
IRFF222, IRFF223 - 5: 1 incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Spy oues IRFF230, IRFF231 


гг" .. |RFF232, IRFF233 
MOSPOWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | “(BR)DSS 
NUMBER | (VOLTS) 


BOTTOM VIEW 


Гр 
(АМР5) 


Грб (оп) 
| (ОНМ5) 


mef e | 
1 DRAIN 
3 SOURCE 
IRFF2 


=2 
|. PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 
Gate-Source Voltage 


Continuous Drain Current 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 


= 25°C 


Symbo 


+ 
+ 
о 
i+ 
м 
о 
+ 
A 
© 


л 
л 


Power Dissipation 


~ 

~ 
В 

~ 


To = 100°C 


Operating Junction & Storage Temperature Range Tj. Tstg —55 to 150 
Lead Temperature (1/16" from case for 10 secs.) | 80 | 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE | 


== K/W 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


/ 4-283. 


IRFF230, IRFF231 | Siliconix 
IRFF232, IRFF233 incorporated 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) 


Gate Threshold Voltage 
Мр5= Vas: ID= 250 pA 


Gate-Body Leakage . 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Ур = Мвв)рѕѕ , Vas = 0 


Zero Gate Voltage Drain Current __ 
Vps = 0.8 x V(BR)DSS » Vas= 0, Т) -125%С 


On-State Drain Current? IRFF230,231 
Vps = 5.0 V, Vas = 10 V IRFF232,233 


Drain-Source On-State Resistance? IRFF230,231 
Vas = 10 V, 1р = 3.0 А | IRFF232,233 


Drain-Source On-State Resistance 2 IRFF230,231 
Vas = 10 V, Пре 3.0 A, Ty = 125°C IRFF232,233 


Forward Transconductance ? 
Vps =15 V, 1р = 3.0 А 


МА о = 10 У, In = 11A 
Gate-Source Charge РЗ 9 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мр = 90 V, В| = 3040 
Rise Time ID= 3.0 A, УбЕМ= 10 V 
Вс = 7.54), 
Тигп-ОН Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


PARAMETERS/TEST CONDITIONS 


IRFF230,231 
IRFF232 ,233 


IRFF230,231 
IRFF232,233 


Forward Voltage? IRFF230,231 
ЈЕ = 16, Vas- 0 IRFF232,233 


Reverse Recovery Time 
[Е = 15, dip/dt = 100 А/д5 


Reverse Recovered Charge | 
[Е = ls, аіЕ/а = 100 A/ps 


Continuous Current 


Pulsed Current’ 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-284 


ғ Siliconix IRFF230, IRFF231 


incorporated IRFF232, IRFF233 | 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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IRFF230, IRFF231 Siliconix | 
IRFF232, IRFF233 HH Hacorporateo 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


^ ON-RESISTANCE (0) 


DS(on) 


NORMALIZED EFFECTIVE TRANSIENT 


CURRENT (A) 


THERMAL IMPEDANCE 


(NORMALIZED) 


0.1 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 


Іс — SOURCE CURRENT (А) 


T; — JUNCTION TEMPERATURE (°C) Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
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Operation in this area may be limited by DS (оп) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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| зна WAVE PULSE DURATION E 


)j:go— IRFF310, IRFF311 
| IRFF312, IRFF313 
M OS POWER | | | Не среди! Enhancement Mode Transistors | 


PRODUCT SUMMARY 


V с | BOTTOM VIEW 
PART (BR)DSS DS (on) Гр | 
NUMBER | (VOLTS) | (OHMS) | (AMPS) # SN 
( 
| о2 
| 1 DRAIN 
3 SOURCE 


TO-205AF (TO-39) 


RFF313 | 350 — 1.18 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 400 


ЕСИЕСЕЕСЕ 
Continuous Drain Current 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 


Power Dissipation 


H- 
e 


L 


Symbol Тур. 


THERMAL RESISTANCE 


Junction-to-Case 
Junction-to-Ambient 


RthJC 


PthJA 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-287 | 


Siliconix 
incorporated 


IRFF310, IRFF311 
IRFF312, IRFF313 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) - 


 PARAMETERS/TEST CONDITIONS - | 


Drain-Source Breakdown Voltage IRFF310,312 
V = 0, Ip = 250 ЦА IRFF311,313 


5 


Gate Threshold Voltage 
Vps* Vas; ID= 250 pA 
Gate-Body Leakage 
Vps* 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 | 


Zero Gate Voltage Drain Current | 
Vps = 0.8 х V(BR)DSS , Vas= 0, Ty =125°C 


On-State Drain Current2 IRFF310,31 
Vps = 5.0 V, Vas =10V IRFF312,31 


Drain-Source On-State Resistance? IRFF310,311 
Vas = 10 У, 1р = 0.8A ІВЕЕЗ12,313 
311 


Drain-Source On-State Resistance 2 IRFF310, 
Ves = 10 V, Ip = 0.8 A, Tj = 125°C IRFF312,313 


Forward Transconductance 2 
Vps =15 У, Ip» 0.8 А 


| Vas? 10 V, Ip» 2.0 А 


1 
3 


~ 
о 
о 


E 
л 


Gate-Source Charge 
(Gate charge is essentially 
independent of. operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мор = 100 V, R, = 125 
Rise Time Пр= 0.8 А, УСЕМЕ 10 V 
Ас = 254 
Тигп-ОН Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


-. 
о 


| IRFF310,311 
Continuous Current ВЕЕЗ12,313 


1 | IRFF310,311 
Forward Voltage? за IRFF310,311 | ven 
le < 16, Vas- 0 IRFF312,313 
Reverse Recovery Time t 
IF = 15, dip/dt = 100 A/us ü 


» 


4 сл | “> 
= СА 


Reverse Recovered Charge | 
ЈЕ = Is, dipg/dt = 100 А/ц8 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-288 


— А 
сло 


В 24 Siliconix IRFF310, IRFF311 
. incorporated IRFF312, IRFF313 


PERFORMANCE CURVES (25°с unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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IRFF310, IRFF311 _ Seon. 
IRFF312, ІНЕЕЗ13 _ | IS шера 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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THERMAL IMPEDANCE 


NORMALIZED EFFECTIVE TRANSIENT 


10 
si ar WAVE m DURATION (sec) 


): incorporated IRFF320, IRFF321 - 
IRFF322, IRFF323 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | WBR)DSS | DS(on) !p BOTTOM VIEW 
NUMBER | (VOLTS) | (OHMS) (AMPS) АТТ» | 
IRFF320 - 400 1.8 2.5 


| | 1 DRAIN 
IRFF322 400 25 2.0 БАТЕ 
3 SOURCE 


ТО-205АЕ (ТО-39) 


PARAMETERS/TEST CONDITIONS 


2: 
2i 


Symbol 


Drain-Source Voltage 


Gate-Source Voltage 


< 
о 
o 


Tc = 25°С : ; 
Continuous Drain Current 


Pulsed Drain Current! 


Vas 
Avalanche Current (see figure 9 ) 


Te = 25°C 


Power Dissipation | 


Тс = 100°C 


Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE Symbol Typ. | mex. | Units 


Junction-to-Case Rthuc 


Junction-to-Ambient PthJA 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


IRFF320, IRFF321 
IRFF322, IRFF323 


ELECTRICAL CHARACTERISTICS (Ty = 25°С unless otherwise noted) 


ІТ 


Units 


+ 
© 


> 


= 
> 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS ,Уас- 0, Ty =125°С 


On-State Drain Current? IRFF320,321 | 2.5 
Vps = 5.0 V, Vas -10У IRFF322 ,323 D(on) 2.0 
Drain-Source On-State Resistance2 IRFF320,321 г г 
Vas = 10 У, 1р- 1.25 А IRFF322 ,323 DS(on) . 


Drain-Source On-State Resistance? IRFF320,321 
Vas = 10 V, Ір = 1.25 A, Tj = 125°C IRFF322,323 


Forward Transconductance ? 
Vps = 15 V, 1р = 1.25 A 
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5(47) 


4 
слој ~ 
ос со n 


г 
Ф 
o 
E —_ — er 
or A со л 
| 


200 


© 
о 
КИП 


Vps = 0.8 x Мвв)рѕѕ, 
Vas? 10 V, Ip = 5.0 А 


-— 


3 


|+ 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 200 У, Ар = 10040, 


Turn-On Delay Time 
Turn-Off Delay Time 


Fall Time 


Ip? 2.0 A, УДЕМ= 10 V 


Ад = 2540, 


~ 
о 


~ 


(Switching time is essentially 
independent of operating 
temperature) 


~ 
о 


“+ 
а. 
о 
2 
сл I 


PARAMETERS/TEST CONDITIONS Max. | Units | 

eee ШІЛ • | - үн 
я - А 
TTE ІЛЕСЕ БЕН ШЕН 
Forward Voltage? IRFF320,321 1.6 | 
Reverse Recovery Time t 

ЈЕ = ls, dip/dt = 100 А/д<$ rr 250 
Reverse Recovered Charge | 

ЈЕ = Ig, dip/dt = 100 А/ц5 Qrr 0.15 uc 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 sec, Duty Cycle < 2% 
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Siliconix ІНЕЕЗ20, IRFF321 
incorporated IRFF322, IRFF323 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — ORAIN-TO-SQURCE VOLT AGE (V) 09 — TOTAL GATE CHARGE (nC) 
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IRFF320, IRFF321 


Siliconix | 


IRFF322, IRFF323 incorporated 
PERFORMANCE CURVES (25°C Unless otherwise noted) 
FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE 


SQUARE WAVE PULSE DURATION (sec) 


| g ада ІНЕЕЗЗ0, ІНЕЕЗЗ1 
IRFF332, IRFF333 
MOSPOWER | | | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


Уан)р55 | Гобоп) 
ee) Жылы; 


РАВТ BOTTOM VIEW 


NUMBER 


Гр 
(АМР5) 


Q 1 
оз 
е зе |» |» | 
1 ОВАМ 
3 SOURCE 


ТО-205АҒ (Т0-39) 


Drain-Source [Drain-Source Voltage | 


THERMAL RESISTANCE Symbol | 


Junction-to-Case АЈС 
Junction-to-Ambient 


‘Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-295 


Siliconix 
incorporated 


IRFF330, IRFF331 
IRFF332, IRFF333 


ELECTRICAL CHARACTERISTICS (Тј = 28°C unless otherwise noted) 


Gate Threshold Voltage 
Vps= Vas. ID = 250 pA 


Gate-Body Leakage . 
Vps= 0, Vas = +20 У 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current А 
Vps = 0.8 х V(BR)DSS , Vas= 0, Т) =125°С 


On-State Drain Current2 IRFF330, 331 
Vos = 5.0 V, Vas =10V IRFF 332,333 


Drain-Source On-State Resistance? | IRFF330,331 
Vas = 10 У, Ip=2.0A IRFF332,333 


Drain-Source On-State Resistance? | IRFF330, 331 
Vas = 10 V, 1р = 2.0A, Т) = 125°С IRFF332 ,333 


Forward Transconductance 2 
Vps =15 У, Ip = 2.0 А 


М.с = 10 У, |, = 7.0 А 
Gate-Source Charge =з > 
(Gate charge is essentially 
| independent of operatin 
Gate-Drain Charge ане R s 
Turn-On Delay Time Мр = 175 V, Ву = 864, 


Аа = 7.50 
Тигп-ОН Delay Time 
(Switching time is essentially 


. independent of operating 
Fall Time temperature) 


PARAMETERS/TEST CONDITIONS 


| | IRFF330, 331 
Continuous Current IRFF 332,333 


б 1 IRFF330,331 
Pulsed Current IRFF 332,333 


Forward Voltage? IRFF330,331 
le = 15 , Мао = 0 IRFF332 ,333 


Reverse Recovery Time 
ЈЕ =Is, dip/dt = 100 А/д5 


Reverse Recovered Charge 
Ip = 15, dip/dt = 100 A/s 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix | IRFF330, IRFF331 
incorporated IRFF332, IRFF333 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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IRFF330, IRFF331 
IRFF332, IRFF333 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


~ ON-RESISTANCE (0) 


Го (оп) 


NORMALIZED EFFECTIVE TRANSIENT 


CURRENT (A) 


THERMAL IMPEDANCE 


(NORMALIZED) 


5. 


FIGURE 7: On-Resistance vs. Junction Temperature 


Ту — JUNCTION TEMPERATURE (°C) 


FIGURE 9: Maximum Avalanche and Drain 
Current vs. Case Temperature 
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FIGURE 8: Typical Source-Drain Diode 


Forward Voltage 


Vsp — SOURCE-TO - ORAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
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Operation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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ҚАТАН WAVE PULSE DURATION (sec) 


Ж би IRFF420, IRFF421 - 
| IRFF422, IRFFA23 _ 
MOS POWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | “(BR)DSS 
NUMBER | (VOLTS) 


BOTTOM VIEW 


IRFF420 


IRFF421 


1 DRAIN 
. 2 GATE 
IRFF422 3 SOURCE 


IRFF423 


TO-205AF (TO-39) 


e 


А 


+ 
№ : ~ 
о A 


Junction-to-Case 


Junction-to-Amblent 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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IRFF420, IRFF421 
IRFF422, IRFF423 


ELECTRICAL CHARACTERISTICS (Т. = 25°C unless otherwise noted) 


Gate-Body Leakage 
Vps= 0, Vas = +20 У 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current — | 
Vps =0.8х V(BR)DSS „Мб5= 0, Т) =125°С 


On-State Drain Current? 
Vps = 5.0 V, Мав = 10 V 


Drain-Source On-State Resistance? 
Vas = 10V, Ip= 1.0A 


Drain-Source On-State Resistance ? 
Vas = 10 V, 1р = 1.0 А, Ty = 125°C 


Forward Transconductance ? 
Vps = 15 V, 1р = 1.0 А 


input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


pss 
| 1088 
IRFF420,421 | 
IRFF422,423 D(on) 
IRFF420,421 | | 
IRFF422,423 | DS(on) 
IRFF420,421 | | 
IRFF422,423 DS (оп) 


Vas? 10 V, Ip = 3.0 А 
(Gate charge is essentially 
independent of operating 
temperature) 
VDD z 250 V, В. = 250, 
[52 1.0 А, Мбдем= 10 V 
г 
Ва = 254} 
td (off) 


(Switching time is essentially 


5 
independent of operating 
temperature) tf 


PARAMETERS/TEST CONDITIONS Symbol 


Continuous Current 


Pulsed Current! 


Forward Voltage? 
lp + 16, Маѕ = 0 


Reverse Recovery Time 
ЈЕ = 15, а/а = 100 А/ц5 


Reverse Recovered Charge — 
le = ig, а/а = 100 A/ps 


IRFF420,421 
IRFF422 ,423 


IRFF 420,421 
IRFF422,423 


IRFF420,421 
IRFF422,423 


Is 
SD 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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Siliconix 
incorporated 


ғ Siliconix IRFF420, IRFF421 
incorporated IRFF422, IRFF423 _ 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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IRFF420, IRFF421 Siliconix 
IRFF422, IRFF423 _ р: f incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8:. Typical Source-Drain Diode 
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Operation in this area may be limited by "DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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bod IRFF430, IRFF431 
ши, IRFF432, IRFF433 
MOS POWER | N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | Мвв)рѕѕ | 'ps(on) Гр 
get FE (OHMS) (AMPS) 


кош 


BOTTOM VIEW 


1 DRAIN 
3 SOURCE 


TO-205AF (TO-39) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 
Gate-Source Voltage. 


Continuous Drain Current 


Pulsed Drain Current! — | 
Avalanche Current (see figure 9 ) 


Power Dissipation 


Operating Junction & Storage Temperature Range Tstg 
Lead Temperature (1/16” from case for 10 secs.) 
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THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE | 


Junction-to-Ambient | РАЈА 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


ыды Тур. 
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Siliconix 
incorporated 


IRFF430, IRFF431 
IRFF432, IRFF433 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Symbol | Mim | Typ. 
Drain-Source Breakdown Voltage IRFF430,432 |у, 500 
Vas = 0, lp = 250 pA IRFF431,433 | (BR)DSS | 460 
Gate Threshold Voltage V 
Мр5= Vas: ID= 250 pA GS (th) 
Gate-Body Leakage | 
Vps= 0, Vas = +20 V с GSS 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x Увя)0зз , Vas= 0, Ty =125°C 


On-State Drain Current? _ IRFF430,431 | | 2.75 
Vps = 5.0 V, Vas = 10V | IRFF432,433 | D(on) 2.25 


Drain-Source On-State Resistance? IRFF430,431 | r 
Vas = 10 У, Ір = 1.5 А IRFF432,433 | DS(on) A 
Drain-Source On-State Resistance 2 IRFF430,431 | r 3.3 
Vas = 10 V, Ip» 1.5 A, Tj = 125°C IRFF432,433 | DS(on) 4.4 
Forward Transconductance ? А o 
Vps 215 V, Ір = 1.5 A (0) 


рая Сһагде 


Turn-Off Delay Time 


Fall Time 


Vps = 0.8 х Увв)055,. 
Маз = 10 У, lp» 6.0 А 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 225 У, Ву = 1500 


р> 1.5 A, Усем- 10 V 


Ас = 7.5 & | 


(Switching time is essentially 
independent of operating 
temperature) 


PARAMETERS/TEST CONDITIONS 


IRFF430,431 
Continuous Current | IRFF432,433 


Pulsed Current! IRFF430,431 


IRFF432,433 


Forward Voltage? IRFF430,431 
ЈЕ - ls, Мав = 0 : IRFF432,433 


Reverse Recovery Time 
ЈЕ = Is, dip/dt = 100 А/д5 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/ns 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 psec, Duty Cycle « 2% 
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5:4 Siliconix IRFF430, IRFF431 
) incorporated IRFF432, IRFF433- 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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де, — TRANSCONDUCTANCE (5) 
Toston) ^ ÜN- RESISTANCE (О) 


Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 
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IRFF430, IRFF431 __ Siliconix 
IRFF432, IRFF433 | 5: 1 mncorporetcd 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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| FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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10° 104 1 
е WAVE PULSE DURATION (sec) 


$F incorporated IRFF9120, IRFF9121 
aa IRFF9122, IRFF9123 
MOSPOWER | | P-Channel Enhancement Mode са 


PRODUCT SUMMARY 


PART V(BR)DSS бос ор Гр 
NUMBER | (VOLTS) (OHMS) (AMPS) 


IRFF9120 


BOTTOM VIEW 
f 91 | 
"IE 
сз 


1 DRAIN 
. 8 SOURCE 


J ABSOLUTE MAXIMUM RATINGS (тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | 


Drain-Source Voltage 
Gate-Source Voltage 


To = 26°C 


TO-205AF (TO-39) 


o 
< 
3 
с 
о 


> 26, о 
о о 
== i 
o 
wh 
- о 
A o 
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Al 
© 
+ 
A 
o 
+ 
a 
© 
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Continuous Drain Current 


mds 
л | © 
ro] ь 
alo 
mio 
~ [o 
| + 
ка M Tq opm ре 
~ | л |о 


= 1009С 


Pulsed Drain Current! 
Avalanche Current (see figure 9) 


Power Dissipation 


Operating Junction & Storage. Temperature Range 
Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS. 


THERMAL RESISTANCE 


Junction-to-Case Rthuc 


Junction-to-Ambient АЊЈА 


‘Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity 


+ 
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© {о 
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o |o 
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zi 


J: Tstg -55 to 150 


Symbol 


4-307 


P" Siliconix 
incorporated 


IRFF9120, IRFF9121 
IRFF9122, IRFF9123 _ 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) P-Channel „Device ited tor ciarity 


Drain-Source Breakdown Voltage IRFF9120,9122 100 
С V 
Gate Threshold Voltage ү 4.0 
Vps= Vas: Їр = 250 pA GS(th) 4. 


Gate-Body Leakage 
Vos= 0, Vas = £20 V 


0 | 
Zero Gate Voltage Drain Current | 
Vos = У(вн)о55. Vas = 0 


Zero Gate Voltage Drain Current = > 
Vps = 0.8 x V(BR)DSS »Vas= 0, Ty -125%С 


On-State Drain Current? IRFF9120,9121 

Vps = 5 У, Vas = 10У IRFF9122,9123 A 
Drain-Source On-State Resistance? IRFF9120,9121 r 0.50 0.60 

Vas = 10V, Ip» 2.0A ІНЕЕ9122,9123| DS(on) 0.60 0.80 


Drain-Source On-State Resistance? IRFF9120,9121 
Vas = 10 V, Ip» 2.0 A, Tj = 125°C IRFF9122,9123 


Forward Transconductance ? 
Vps =15 V, Ip» 2.0 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge 


Vps = 0.8 х Увв) 055, 
Vas? 10 V, Ip = 8.0 А 


Gate-Source Charge 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 40V,R,= 200 


Ip? 2.0 A, Усем- 10 V 


Rg = 254, 


(Switching time is essentially 
independent of operating 
temperature) 


PARAMETERS/TEST CONDITIONS 


| | IRFF9120,9121 
Continuous Current IRFF9122,9123 


Pulsed Current! mene 52191 2 


Forward Voltage? IRFF9120,9121 


Reverse Recovery Time 
ЈЕ = Is, dip/dt = 100 А/д5 


Reverse Recovered Charge 
IF = 15, dip/dt = 100 A/us 


1 Pulse width limited by maximum Junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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ІІ Siliconix | ІВЕЕ9120, ІНЕЕ9121 
incorporated IRFF9122, IRFF9123 


PERFORMANCE CURVES (25°с unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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де, — TRANSCONDUCTANCE (s) 
грѕ(оа) ^ 0М-КЕ5І5ТА NCE (О) 


0 25 50 7.5 10.0 12.5 15.0 
Іп — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 
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С — CAPACITANCE (pF) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 
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ЕЕ 
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Vos - DRAIN-TO-SOURCE VOLTAGE (У) | Qg — TOTAL GATE CHARGE (nC) 
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IRFF9120, IRFF9121 Siliconix 
IRFF9122, IRFF9123 B incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 9: Maximum Avalanche and Drain . FIGURE 10: Safe Operating Area 
5 Current vs. Case Temperature : 
ш 
< —E=E--- = 
IRFF9120,IRFF9121 - 
-- =z 
= ч a 
- 5 
= о 
e z 
= = 
| 
© 


0 25 50 75 100 125 150 100 500 


Tc— CASE TEMPERATURE (°С) Vos - ЙА SOURCE VOLT AGE (V): 
1Орегацоп in this area may be limited by rps (оп) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Es WAVE PULSE DURATION бё), 


МЕ aA IRFF9130, IRFF9131 


ЕВ pores IRFF9132, IRFF9133 
MOSPOWER | P-Channel Enhancement Mode Transistors” 


PRODUCT SUMMARY 


Увв)оз8 | 'ps(on) Гр 
| (моста) (ОНМ5) E 


PART 
NUMBER 


BOTTOM VIEW 


ZA | 
о 2 
о З 


IRFF9132 100 0.40 1 DRAIN 
| 2 САТЕ 
IRFF9133 == 0.40 3 SOURCE 
! TO-205AF 


PARAMETERS/TEST CONDITIONS Symbol |- 130 | 


ТА = 100°C 
perpe. 


Continuous Drain Current 


Avalanche Current (see figure 9) 


Power Dissipation 


THERMAL RESISTANCE 


Junctlon-to-Case Е | | 


Junction-to-Ambient 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity 
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Siliconix 
incorporated 


IRFF9130, IRFF9131. 
IRFF9132, IRFF9133 


ELECTRICAL CHARACTERISTICS (Т; = 25°C unless otherwise noted) P-Channel Device пива tor clarity 


PARAMETERS/TEST CONDITIONS Symbol | Ми. | Тур. | Мах. | Units | 
Drain-Source Breakdown Voltage IRFF9130,9132 100 

Vas = 0, јр = 250 ЦА IRFF9131,9133 
Gate Threshold Voltage V 

Vps* Vas: 1р = 250 pA GS(th) 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 


> 


Zero Gate Voltage Drain Current 
Vps = V(BR)DsS » Vas = 0 


Zero Gate Voltage Drain Current | Е 


Vps = 0.8 x Мва)р55 , Vas= 0, Ty =125°С 


On-State Drain Current? A JRFF9130,9131 
Vps = 5 V, Vag = 10V IRFF9132,9133 


IRFF9130,9131 
IRFF9132,9133 


Drain-Source On-State Resistance 2 IRFF9130,9131 
Vas = 10 У, Ip» 3.0 A, Ty = 125°C IRFF9132,9133 


Forward Transconductance ? 
Vps =15 У, Ip» 3.0A 


семен | 
есес | 


Drain-Source On-State Resistance? 3 


Vas = 10 У, Ір = 3.0A 


оо 
4 
оо 


Vps = 0.8 x Увв) 055, | 


(Gate charge is essentially 
independent of operating 
temperature) 


Урр = 40V , Ву = 130 


ID= 3.0 А, МсЕм= 10 V 


Ада = 250, 
140 
(Switching time is essentially 
independent of operating 

temperature) 


оо 

>. 

оо 
л 


PARAMETERS/TEST CONDITIONS Symbol Min. | Typ. | мах, | 
| | IRFF9130,9131 
1 IRFF9130,9131 26 | 
Forward Voltage? IRFF9130,9131 
Reverse Recovery Time | { 
Е = Is, dig/dt = 100 A/ps ТГ 
Reverse Recovered Charge 
IE = Is, dip/dt = 100 A/S Qrr цс 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 
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TE Siliconix IRFF9130, IRFF9131 
incorporated IRFF9132, IRFF9133 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


, 


0.5 x V(BR)DSS 4 / 


| | | Yl 
ЕЖ 


4 0.8 x Увв)о55 


С — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) Qg — TOTAL GATE CHARGE (nC) 


IRFF9130,IRFF9131 
IRFF9132,IRFF9133 


PERFORMANCE CURVES (25'C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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NORMALIZED EFFECTIVE TRANSIENT 


0 
0 25 50 75 | 100 125 150 
Tc— CASE TEMPERATURE (°C) 


FIGURE 11: 


Ip — DRAIN CURRENT (А) 


ls — SOURCE CURRENT (А) 


Siliconix 
incorporated 


в 


FIGURE 8: р Source-Drain Diode 
ward Voltage 


Vso - SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 


ME 
СА 


THERMAL IMPEDANCE 


== 


ще "ti ИГҮ 


pod 


МЕ МАМЕ PULSE DURATION m 


| т n id IRFF9220, IRFF9221 
IRFF9222, IRFF9223 
MOSPOWER | | P-Channel PUMP MN Mode Transistors” 


PRODUCT SUMMARY 


PART | WBR)bsS | 'ps(on) dp 
NUMBER | (VOLTS) | (OHMS) (AMPS) 
200 Qs = 


BOTTOM VIEW . 


1 DRAIN 
2 GATE 
3 SOURCE 


TO-205AF 


Symbol 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage | Vps 
Gate-Source Voltage eo Vas 


To = 25°С 


200 
+ 


Continuous Drain Current 
To = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9) | lA 


Pok aa Бы ~ 
сл | О |o e 
ah 
~ 
— 
~ 


Power Dissipation 


Operating Junction & Storage Temperature Range Tj, Теко -55 {о 150 
5 = = ес 
Lead Temperature (1/16" from case for 10 secs.) TL 


THERMAL RESISTANCE RATINGS - 


| THERMAL RESISTANCE 


Junction-to-Case Rthuc 


Junction-to—Ambient RthJA 


Symbol 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity 
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IRFF9220, IRFF9221 Siliconix 
IRFF9222, IRFF9223 incorporated 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) P-Channel Device clarity 


^ PARAMETERS/TEST CONDITIONS Symbol 

Drain-Source Breakdown Voltage IRFF9220,9222 

Vas 20, lp = 250 pA IRFF9221,9223 | МВА)055 150 
Gate Threshold Voltage V 

Vps* Vas: 10 = 250 pA GS(th) 
Gate-Body Leakage a 

Vps= 0, Vas = +20 V Ё 
Zero Gate Voltage Drain Current _ Те 

Vps = V(BR)DsS : Vas = 0 055 
Zero Gate Voltage Drain Current | 

Vps = 0.8 x Мва)р55 , Vas= 0, Ty =125°C 


On-State Drain Current2 IRFF9220,9221 | 
Vps = 5 У, Vas = 10 М IRFF9222 ,9223 D(on) 


Drain-Source On-State Resistance2 IRFF9220,9221 | | 
Vas = 10 У, Ips 1.5 А IRFF9222,9223 | DS(on) 
Drain-Source On-State Resistance 2 IRFF9220,9221 | | 
Vas = 10 V, Ip» 1.5 A, Tj = 125°C IRFF9222,9223| DS(on) 
Forward Transconductance ? 
Vps 215 V, Ір = 1.5 А 
Input Capacitance ЕРЕ 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge 
Gate-Source Charge 


Gate-Drain Charge 


Ciss 


- 
ч 


Vps = 0.8 x Мвд)р$$, 
Vas? 10 У, Ір = 4.0A 


— 


о А А 
Е = 226 і | 
со © ло 


(Gate charge is essentially 
independent of operating 
temperature) 


Turn-On Delay Time 


Rise Time 


Turn-Off Delay Time 


Fall Time 


Мрр = 100 V, R= 66 4 
ID= 1.5 A, УДЕМ= 10 V 


Ват 25 {1 


а (о) 


(Switching time is essentially 
independent of operating 


tr 
temperature) t 


N 
e 


PARAMETERS/TEST CONDITIONS Symbol 


Continuous Current IEEE 0520 022 


Pulsed Current ee 


Forward Voltage? IRFF9220,9221 У 
Ір-і5. Мао = 0 IRFF9222,9223 


SD 
Reverse Recovery Time E 
(Е = Is, dip/dt = 100 A/us | rr 
Reverse Recovered Charge 

[Е = Is, dip/dt = 100 A/us Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 
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TX | Siliconix | IRFF9220, IRFF9221 
Жы incorporated IRFF9222, IRFF9223 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


Іп — DRAIN CURRENT (A) 
Ip — DRAIN CURRENT (А) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) Ves — GATE-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (S) 
грофа) ^ ON-RESISTANCE (О) 


lo — DRAIN CURRENT (А) lp — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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IRFF9220, IRFF9221 XE wu 
IRFF9222, IRFF9223 поте 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Tj — JUNCTION TEMPERATURE (°C) Vso — SOURCE-TO-DRAIN VOLTAGE (V) 


FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 5 J= 
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Ip — DRAIN CURRENT (А) 


ва = 10 ms 
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Operation in this area may be limited by 'DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE PULSE DURATION 24) 


Э 5. IRFF9230, IRFF9231 
IRFF9232, IRFF9233 
MOSPOWER | P-Channel Enhancement Mode Transistors” 


PRODUCT SUMMARY 


PART | Увн)о565 | Гоб(оп) Ip 
Ps PE uo uon 


BOTTOM VIEW | 


mg o2 
оз 
FF92 2 3.5 FERAN 
IRFF9232 . 45 4 е 
ТО-205АЕ 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless Дори ка noted) 


от: ЕЕЕ 
NI = 


Continuous Drain Current 


СТИ ИИСИ 
чете месни шлу В CERTUS 
| 
ттнен тенет ннн [ы [ш = 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Junction-to-Case | RthJC mE 
Junction-to- Ambient АЈА ШЕР 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11). 
Negative signs for current and voltage values have been omitted for the sake of clarity 


Power Dissipation 
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IRFF9230, IRFF9231 _ Siliconix 
IRFF9232, IRFF9233 B incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°С unless otherwise noted) F>Channel Device |. tor clarity 
PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage IRFF9230,9232 | y BR)DSS 200 
Vas = 0, Ip = 250 pA IRFF9231,9233 | (BR) 150 
Gate Threshold Voltage | V 74.0 
Мр5= Vas. ID = 250 pA | GS (th) 0. 
ааје-Воду | еакаде | | 
Vps= 0, Vas = +20 У | а55 ПА 
Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


o 
< 
Е 
о 
о 
2 
9 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS , Vas= 0, Т) =125°C 


On-State Drain Current? IRFF9230,9231 
Vps = 5V, Vas = 10 У IRFF9232,9233 


Drain-Source On-State Resistance? IRFF9230,9231 r 0.50 0.80 
Vas = 10 У, ір- 2.0А IRFF9232,9233 DS (on) 0.80 1.2 


Drain-Source On-State Resistance? IRFF9230,9231 | p 
Vas = 10 V, Ip » 2.0 A, Tj = 125°C IRFF9232,9233| DS(on) 


Gate-Source Shares 


Vps = 0.8 x ViBR)DSS: 
(Gate charge is essentially 


independent of operating 
temperature) 


Мрр = 100 V, В = 50-0, 
Ip- 2.0 А, VGen= 10 V 
Абд = 254, 


(Switching time is essentially 
independent of operating 
temperature) 


IRFF9230,9231 
Continuous Current IRFF9232,9233 


| 1 IRFF9230,9231 
Pulsed Current IRFF9232,9233 


Forward Voltage? IRFF9230,9231 
I = 15 ‚ Уас- 0 IRFF9232 ,9233 


Reverse Recovery Time 
IF = ls, dip/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/us 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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5 24 Siliconix | IRFF9230, ІВЕЕ9231 
В incorporated IRFF9232. IRFF9233 


PERFORMANCE CURVES (25°С unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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ај 


С — CAPACITANCE (pF) 
Vas — GATE-TO-SOURCE VOLTAGE (V) 


Vos — ORAIN-TO-SOURCE VOLT AGE (V) | Qg — TOTAL GATE CHARGE (nC) 
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IRFF9230, IRFF9231 | Siliconix 
IRFF9232, IRFF9233 E 2 


PERFORMANCE CURVES (25'C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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incorporated 


MOSPOWER 


Ве Siliconix IRFH1 50 


N-Channel Enhancement Mode Transistor 


TOP VIEW 


PRODUCT SUMMARY 


PART | У(вн)р55 | Грв(оп) Ip 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


| TO-210AC (TO-61) 2 GATE 


ISOLATED CASE 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


Тс = 100°C 


Pulsed Drain Current | ЕГЕ 


Power Dissipation 


Operating Junction & Storage Temperature Range -55 to 150 


Lead Temperature (1/16” from case for 10 secs.) | 300 


THERMAL RESISTANCE RATINGS 


| THERMAL RESISTANCE 


а 


Триве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
This device contains beryllium oxide 


4-323 


Siliconix . 
incorporated 


IRFH150 


> 


ELECTRICAL CHARACTERISTICS (= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | ма. | Тур. 
Drain-Source Breakdown Voltage 
Gate Threshold Voltage V 
Vps= Vas. Ip = 250 дА GS (th) 2.0 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current | | 
Vps = V(BR)DSS » Vas = 0 | 058 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS ,Уас- 0, Ty =125°C 


On-State Drain Current? \ | 
Vps = 10 V, Vas = 10 У D (on) 30 3 
Drain-Source On-State Resistance? | Е Ё | 
Drain-Source On-State Resistance @ с 0.08 54 
Vas = 10 V, Ip= 24 A, Ty = 125°C О5(оп) . 
Forward Transconductance 2 
Vps =15 V, Ір = 24 A 9 fs 
Input Capacitance 
Output Capacitance f : 
Reverse Transfer Capacitance 
Total Gate Charge 
Gate-Source Charge 
. | Gate-Drain Charge 
Turn-On Delay Time 
Turn-Off Delay Time 
Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (ту = 25°C unless otherwise noted) 


A 
e 


Vps = 0.5 X Увв) 055, 
Vas= 10 V, Ip= 30A 


(Gate charge is essentially 
independent of operating 
temperature) | 


Мрр = 25У, Ву = 1% 


ДА 
сл -— 
— 
C 
NO 
2 
О 


Ip = 24 A, УДЕМ = 10 V 


Rg = 2.440, 


(Switching time is essentially 
independent of operating 
temperature) 


ISM 
SD 


Forward Voltage? " 
Е = 18, Ма5=0 — 


Reverse Recovery Time 
IF = ls, dip/dt = 100 A/us 


Reverse Recovered Charge 
[Е = 15, dip/dt = 100 А/и5 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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P Siliconix ІНЕН150 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — ÜRAIN-TO-SOURCE VOLT AGE (V) Qg — TOTAL GATE CHARGE (nC) 
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"" Siliconix 
IRFH150 т incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


— ON-RESISTANCE (O) 


DS(on) 


NORMALIZED EFFECTIVE TRANSIENT 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Ту — JUNCTION TEMPERATURE (°C) Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 9: Maximum Drain Current FIGURE 10: Safe Operating Area 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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incorporated 


MOSPOWER 


g Siliconix IRFH250 


N-Channel Enhancement Mode Transistor 


TOP VIEW 


PRODUCT SUMMARY 


PART | VBR)DSS | DS(on) lD 
NUMBER | (VOLTS) (OHMS) | (AMPS) 


ТО-210АС (ТО-61) 2 ОАТЕ 
ISOLATED CASE 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Continuous Drain Current 
^ 


Power Dissipation 


Í BH 


<А 


н 
> 
о © 


2 


150 


pe 


Тс = 100°C 


Operating Junction & Storage Temperature Range Т), Теа -55 to 150 
Lead Temperature (1/16" from case for 10 secs.) TL 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case RthJC 
Junction-to-Ambient PthJA 


Case-to-Sink Rihcs 


Ки | 
О 
н 
го 
e 
o 
О 


го 
Е 


Symbol 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
This device contains beryllium oxide 
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ІВЕН250 5 21 Siliconix 
| 9 incorporated 
ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 

Drain-Source Breakdown Voltage 

Vas = 0, Ip = 250 pA MBR)DSS 
Gate Threshold Voltage V 

Vps- Vas. ID= 250 pA GS(th) 
Gate-Body Leakage | 

Мр5= 0, Vas = +20 V а55 
Zero Gate Voltage Drain Current 

Vos = V(BR)bsS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS „Ма5= 0, Ty =125°С B 
On-State Drain Current? 
Vps = 10 V, Мас = 10V 
Drain-Source On-State Resistance? r 
Vas = 10 V, |) = 19 A DS (on) 
Drain-Source On-State Resistance 2 | r 0.160 
Vas = 10 V, Ip» 19 A, Ty = 125°C DS(on) 


Forward Transconductance 2 
Vps =15 V, 1р = 19 А 


Input Capacitance 


Output Capacitance 


Vps = 0.5 x Мвң)р$5, 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 95 У, Ву = 5 (у 


ID= 19А, УсеМ+ 10 V 


Ад = 2.40, 


(Switching time is essentially 
independent of operating 
temperature) 


Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


Pulsed Current! 


Forward Voltage? 
(Е = 15 , Ма5 = 0 


Reverse Recovery Time 
ТЕ = 15, dip/dt = 100 A/us 


Reverse Recovered Charge 
iF = 15, dip/dt = 100 А/цз 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 узес, Duty Cycle « 296 
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Siliconix IRFH250 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


= = 

-- к- 

2. 2. 

шм ім 

ос [ 4 

ос ос 

ә = 

< e 

>: = 

< < 

a a 

c c 

| | 

0 2 4 6 8 10 
Vos - DRAIN-TO-SOURCE VOLT AGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 

© C 
о " 
= e 
5 2 
= z 
= o 
о ы 
сә ос 
nN i 
- 2- 
P сз 
am | 

| 5 

У 8 

о — ORAIN CURRENT (А) 
FIGURE 6: Typical Gate Charge 
15.0 


EEDA 
У 


= 
T | 
< 12.5 
та 
~ = с 0.5 х V(BR)DSS · 
: Е 2 EB 
= о 
< с 
Ce o я 
a сі. | ee et 0.8 x SERIES 
= қ 
о ы 5.0 
| = 
сә ce 
| 
8 
> 


Vos - DRAIN-TO-SOURCE VOLT AGE (V) i | 09 — TOTAL GATE CHARGE (nC) 


IRFH250 Siliconix 
| | incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Писка Junction-to-Case 
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NORMALIZED EFFECTIVE TRANSIENT 


тие! 
ШИШИП!!! 


КУЈЕ _ Ш- 


10 10 
(баве WAVE PULSE DURATION (sec) 


Siliconix | 
т incorporated IRFH350 
N-Channel Enhancement Mode Transistor 
MOSPOWER | 


ТОР VIEW 


PRODUCT SUMMARY 


PART | VBR)DsS | DS(on) 
NUMBER | (VOLTS) | (OHMS) 


Гр 
(АМР5) 


ТО-210АС (ТО-61) 2 САТЕ 


ISOLATED CASE 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


Pulsed Drain Current! 


Power Dissipation 


Junction-to-Ambient | 
Case-to-Sink | 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
This device contains beryllium oxide 


4-331 


IRFH350 PIT AM g Siliconix 
| | | | AIC incorporated 
ELECTRICAL CHARACTERISTICS (Т) = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | я 
Drain-Source Breakdown Voltage Vi 
Gate Threshold Voltage 

СЕТИ [vem | 22 | - | + | 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 


Zero Gate Voltage Drain Current | | 
Vps = V(BR)DsS » Vas = 0 055 
| - Т” 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Увв)о05з » Vas= 0, Ty =125°C 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 9.0 A, Ty = 125°C 


Input Capacitance 
Output Capacitance 


Turn-Off Delay Time 


Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Symbol | Min, | 
ша ЕСИ ШШ 
шее па — 
Forward Voltage 


Vps = 0.5 X ViBR)DSS: 


(Gate charge is essentially 
independent of operating 
temperature) 


Мур = 180 V, Ај = 20% 


1р2 9.0A, МбЕМ= 10 V 


Ва = 4.74, 


(Switching time is essentially 
independent of operating 
temperature) 


Reverse Recovery Time | t 
IE = Is, ФЕ/а = 100 А/ц5 d 


Reverse Recovered Charge 
IF = 15, Шр/ = 100 A/us Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix ІНЕНЗ50 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


0 25 50 75 100 125 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) | Qg — TOTAL GATE CHARGE (nC) 


IRFH350 У Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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incorporated 


MOSPOWER 


т Siliconix IRF H 450 


N-Channel Enhancement Mode Transistor 


TOP VIEW 


PRODUCT SUMMARY | 
PART | Мввјр55 | DS(on) | (р | 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 SOURCE 


TO-210AC (TO-61) 2 GATE 


ISOLATED CASE 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


Continuous Drain Current 
Tc = 100°C 


Power Dissipation 


Operating Junction & Storage Temperature Range Т)» Тад -55 to 150 | 
Lead Temperature (1/16” from case for 10 secs.) TL 300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


ЖЕНЕ MEC 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
This device contains beryllium oxide 


4-335 


Siliconix 
incorporated 


IRFH450 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min -— Typ. | Mex | Units | 
Drain-Source Breakdown Voltage 
арт e Nemo so | 
Gate Threshold Voltage | V 
Vos= Vas; 10 = 250 pA GS(th) 2.0 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS ; Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS , Маз< 0, Т) =125°C 


On-State Drain Current2 
Vps = 10 V, Vag - 10V 


Drain-Source On-State Resistance? 
Vas = 10 У, Ір = 8.3A 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ір = 8.3 A, Tj = 125°C 


Forward Transconductance 2 
Vps =15 У, Ip» 8.3 А 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
Continuous Current 


Pulsed Current’ 
Forward Voltage? 


Reverse Recovery Time _ t 
Ip = Is, ФЕ/ И = 100 A/ps 4 


Reverse Recovered Charge 
IF = 15, dig/dt = 100 A/us Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 


4-336 


0 
140 200 


Vps = 0.5 x Увв) 055, 
Vas? 10 V, 1р = 13A 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 210 У, Ај = 25% 


ID= 8.3 А, VGEN= 10 V 


Ва = 4.7 (| 


(Switching time is essentially 
independent of operating 
temperature) 


Siliconix | IRFH450 
: incorporated 


PERFORMANCE CURVES (25?C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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ІВЕН450 Siliconix 
! incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
200 : 
Т) = 25°С 
2 < pro 
"En | [oou 
= > онан 
=o кы HC QE 
ща = | 
өш = | 
ы «с 
23 ӨЛШЕ 
= 5 е 10-4 
о = = И! 
— о ШЕКЕ | 
| e [  —Jt. 
же | КЕ ЈЕ 
5 b. МЕСІ 
an — 
= | 
1 
Tj; — JUNCTION TEMPERATURE (°C) Vso — SOURCE-TO-DRAIN VOLTAGE (V) 
FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 200 
10 m 
= н miea FL AID 
= Е М SEN (0 us 
= © 19 Ве 
- > РЕ 
= = ies are RERO SEN те 
Е 5 | Single рив | TITAS LL 
| БЕЕН ЕЭЗ 
е ЕД 


шы. 
ша чь 


0 . 
о 25 50 75 100 125 150 5 10 100 1000 2000 
Tc— CASE TEMPERATURE (°C) Vos — DRAIN-TO-SOURCE VOLT AGE (V) 
Operation in this area may be limited by "DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 


ee ан СЕСЕ Ree ee ах ар алан 


шик 
1122 
О Ре: 27 


THERMAL IMPEDANCE 


E 0.1 пати пити пп UL ы сна 
тт ае ее ет ІТ ишин карши ван кеп ШЕ өн ШЕ = SS пи 
јин] „е 111 14100 кшш | 17111 и ани 

amem 7 as nt NN aum. LIII. LL Il. ни: 
Таа шири HHH +74 HH ИШЕНЕ 
= nt ше к а ЕГ наш А ЙБ ЕЕ 
ТІГІ” 


227 беде pute SL EU TEE, tt 


1075 104 107 107! | 1 
SE WAVE pub. DURATION (sec) | 


NORMALIZED EFFECTIVE TRANSIENT 


g S i MOD100A, MOD100B 
i MOD100C 
MOSPOWER | 4 N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART M(BR)DSS | FESON). гр | LEADFORM| 
6 EE au xc pom 


HERMETIC MODULE 


TOP VIEW 
| мортооа | ЕСІ озаазо 
ШЦ 

[ШЦ 

DSGGSD 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol Single Die All Die На 


Case-to-Sink 


1Риѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


MOD100A, MOD100B 
MOD100C 


д 


SINGLE DIE ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Symbol | ма. | Тур. | Мах. 
Drain-S Breakdown Volt 
a и | TT 
Gate Threshold Voltage. Уав(т) ВЕШ 0 


Vps* Vas: 1р = 250 ЦА _ 


Gate-Body Leakage | | | 
Vps= 0, Vas = 320V ` GSS nA 


Zero Gate Voltage Drain Current 
Vps =0.8x V(BR)DSS , Vas= 0, Т) =125°C 


On-State Drain Current? | 

Vps = 10 V, Vas = 10 V О (оп) 21 А 
Drain-Source On-State Resistance? | | 

Vas = 10 V, Ip= 20A "DS(on) 0.070 0.080 n 
Drain-Source On-State Resistance 2 r 0.120 

Vas = 10 V, Ip= 20 A, Ty = 125°C DS(on) . 


Forward Transconductance ? 
Vos 215 V, 1р = 20A 


Vps = 0.5 x ViBR)pss: 
Мас 10 V, Ip= 50A 


(Gate charge is essentially 
independent of operating 
temperature) 


Vpp 7 24 M , Ву = 1.2.0, 


Ва = 4.740, 


(Switching time is essentially 
independent of operating 
temperature) 


Forward Voltage? 
Ir = 15, Vas=0 


Reverse Recovery Time 
[Е = 15, dip /dt = 100 A/s 


Reverse Recovered Charge 
ЈЕ = 15, dip /dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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g Siliconix MOD100A, MOD100B 
incorporated MOD100C 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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де, — TRANSCONDUCTANCE (S) 
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FIGURE 6: Typical Gate Charge 
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PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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град. MOD200A, MOD200B 
MOD200C 
MOSPOWER 24 N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART | WBR)bss | 'ps(ON) LEADFORM 
NUMBER | (VOLTS) (OHMS) s OPTION 


HERMETIC MODULE 


TOP VIEW 
(ИИИИЙ 
ИЦ 
оза 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol Single Die All Die 


A 


БЕГЕН БЕГЕ 
Се Ге 

Operating Junction & Storage Temperature Range к 
ттин wen | | 


Isolation Voltage VISOL 1000 у 


Continuous Drain Current 


Max. Power Dissipation 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol к 
екс ree ЕНИ ЕСИ ЕС 


1Риѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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MOD200A, MOD200B | де 5:4 Siliconix 

MOD200C ЛИ | | ) incorporated 

SINGLE DIE ELECTRICAL CHARACTERISTICS (Tj = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS Symbol | Min, | Typ. 


Drain-Source Breakdown Voltage 
V = 0, ly = 250 WA 


Gate Threshold Voltage ү 
Vps* Vas. 1р = 250 pA GS(th) 


Gate-Body ‘Leakage | 
Vps* 0, Vas = +20 V GSS 
Zero Gate Voltage Drain Current | 
Vos = V(BR)bss ; Vas = 0 DSS 
Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS ‚ Vas= 0, Ty =125°С 


> 


On-State Drain Current? | 
Vps = 10У, Vas =10V О (оп) 


Drain-Source On-State Resistance? E 
Vas = 10V, Ip» 16A 


Drain-Source On-State Resistance ? 
Vas = 10 V, Ip» 16 A, Т) = 125°С 


Forward Transconductance 2 
Vps =15 V, Ip= 16 А 


Мас = 10 У, 1р = 21А 


| Gate-Source Charge 


| ДО 
о 
e 
= 
> 


со 
E 
г 
о 


E 

4A 
3 
О 


(Gate charge is essentially 


independent of operating 

Gate-Drain Charge  . temperature) 
Turn-On Delay Time Мр = 95М ,Ај| = 6.24 

Ас = 4.74, 
Turn-Off Delay Time ~ 

| (Switching time is essentially 
: independent of operating 

Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS 


о 
~ 


о = о 
e о 

(о 

C 


~ 
e 


o 
o 
— 
№ 
сл 


+ 2 О Q 
+ A o Ф Ф 
o Ф 
~ 
m N 
© 
о о 
— сә 
к ғо 
о о 
о о 
9 з 


PARAMETERS/TEST CONDITIONS Symbol EZE 
Бора а 
| А 

Forward Voltage? 

IF = ls , Vag= 0 [v | - | - | 25 | У 
Reverse Recovery Time t 
Reverse Recovered Charge 

IE = Is, dipg/dt = 100 A/S О 0.5 


1 Pulse width limited Бу maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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524 Siliconix MOD200A, MOD200B 
incorporated MOD200C | | 


PERFORMANCE CURVES (25°с unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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PERFORMANCE CURVES (28°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Eod MOD400A, MOD400B 
MOD400C 


MOS POWER 4 N-Channel Enhancement Nds Transistors 


PRODUCT SUMMARY 
PART |“erypss | Гра(ому |  !p LEADFORM 
NUMBER | (VOLTS) | (OHMS) | (AMPS) | OPTION | 
=] е e 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol Single Die All Die = 


HERMETIC MODULE 
TOP VIEW 


DSGGSD 


Max. Power Dissipation 


Operating Junction & Storage Temperature Range 
Lead Temperature (1/16" from case for 10 secs.) 
Isolation Voltage 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction- to-Ambient РАЈА K/W 


Триве width limited by maximum junction temperature (rater to transient thermal impedance data, figure 11) 
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MOD400A, MOD400B | | Siliconix 
MOD400C m | | | | incorporated 


SINGLE DIE ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


Zero Gate Voltage Drain Current 
Vps = У(вв)0зз » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS ,Vas- 0, Ty =125°C | 


Drain-Source On-State Resistance 2 
Vas = 10 У, Ip = 8.0 А,Т) = 125°С 


Forward Transconductance 2 
Vps -15 УМ, Ip = 8.0 А 


Input Capacitance 


Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 X Увв) 055, 
с Мае: 10 У, | = 15A 
Gate-Source Charge as y 
| (Gate charge is essentially 
independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time | Мр = 180М, Ај = 250 
Ад = 4.7 0, 
Turn-Off Delay Time td (off) 
(Switching time is essentially 
: independent of operating 
Fall Time temperature) 


PARAMETERS/TEST CONDITIONS 3 | Min, | 
жые ДУГ 
жет — — ЕИ ЕИ 
Forward Voltage? | | 


Reverse Recovery Time + 
IE = 15, а/а 100 A/s 0 | н 


Reverse Recovered Charge 
[Е = 15, Яр/ = 100 A/us От 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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| 5 24 Siliconix MOD400A, MOD400B _ 
. incorporated Mop400c | 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


ІП — DRAIN CURRENT (А) 
Ip — DRAIN CURRENT (A) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


де, — TRANSCONDUCTANCE (5) 
nsten) ^ ON-RESISTANCE (Q) 
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C — CAPACITANCE (pF) 
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Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


| я Sili ri 
коро, мора EE 5:5. 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to- Case 
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NORMALIZED EFFECTIVE TRANSIENT 


I:q- M MOD500A, МОр500В 
MOD500C 


MOSPOWER 4 N-Channel Enhancement Mode та 


PRODUCT SUMMARY 
PART | Увв)овв | Гре(ом) Гр LEADFORM 
NUMBER | (VOLTS) (OHMS) (AMPS) реке 


ABSOLUTE MAXIMUM RATINGS (тс- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | = Die All Die ac 


Drain-Source Drain-Source Voltage | 


И BE ID на D 

ШЕКТЕН БЕКЕН 
сее 
сега ы ы |ы 
а ишигин игин 


HERMETIC MODULE 
TOP VIEW 


DSGGSD 


Continuous Drain Current 


Max. Power Dissipation 


Lead Temperature (1/16" from case for 10 secs. ) кош 


Isolation Voltage 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 
Junction-to-Ambient 


Case-to-Sink 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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MOD500C incorporated 
SINGLE DIE ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) | 


PARAMETERS/TEST CONDITIONS 


MOD500A, MOD500B | GFE os 


Drain-Source Breakdown Voltage 
V с=0, In = 250 ЦА 


Gate Threshold Voltage 
Мр5= Vas; !р = 250 pA 
Gate-Body Leakage 
Урс- 0, Vas = +20 V 
Zero Gate Voltage Drain Current 
Vos = V(BR)DsS » Vas = 0 
Zero Gate Voltage Drain Current 
Vps = 0.8 x VBR)pss » Vas= 0, Ty =125°C | 


On-State Drain Current? 
Vps = 10 V, Vas - 10V 


Drain-Source On-State Resistance? 
Vas = 10 V, Ip» 7.0A 


Drain-Source On-State Resistance? 
Vas = 10 V, Ip» 7.0 A, Tj = 125°C 


Forward Transconductance ? 
Vps =15 V, Ip» 7.0 А 


Input Capacitance 


Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 х Увв) 055, 
Мде = 10 У, [| = 13A 
Gate-Source Charge Gs В 
| (Gate charge is essentially | 
| independent of operatin 
Gate-Drain Charge Aba atira] p ы 
Turn-On Delay Time Мор = 210 V, Ар = 30 4 
Rise Time 1р2 7.0 A, VGen=10V 
Ва-4.7%, 
Turn-Off Delay Time 
(Switching time is essentially 


independent of operating 
Fall Time temperature) 


PARAMETERS/TEST CONDITIONS | Min, - 
юке уе 
ее ис пи 
Forward Voltage | 


Reverse Recovery Time t 
[Е = 15, dip/dt = 100 A/S i 


Reverse Recovered Charge 
ЈЕ = Is, dig /dt = 100 A/S Qrr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-352 


5 24 Siliconix MOD500A, MOD500B . 
incorporated MOD500C 2 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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MOD500A, MOD500B 
MOD500C 


В 24 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 8: Typical Source-Drain Diode 
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Іс - SOURCE CURRENT (А) 


Vsp - SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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н МАМЕ M DURATION (sec) 


оо. NOS2012L, BSS129 
MOSPOWER B 


N-Channel Depletion Mode Transistors 


PRODUCT SUMMARY | TO-92 TO-206 AC 
FRONT VIEW BOTTOM VIEW 


PART | М(вв)р55 | 'ps(on) PACKAGE 
NUMBER | (VOLTS) | (OHMS) MES OPTION 
E 


| 1 SOURC 
3 DRAIN 


1 DRAIN 


£ 2 GATE 
со | i 3 SOURCE 
| : 1 GATE 
SM = Standard Mold, CD = Center Drain · 2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS = NOS2012L 


Drain-Source Voltage 
Gate-Source Voltage 


Continuous Drain Current 


Pulsed Drain Current! ЕГЕ 


Power Dissipation 


Operating Junction & Storage Temperature Range Т), Tstg EE E to 150 
Lead Temperature (1/16" from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


TO-92 TO-92 TO-52 
THERMAL RESISTANCE Symbol NOS2012L| BSS129 | 2М7020 


1Биве width limited by maximum junction temperature 


4-355 


— 
NOS2012L. EE ov 


ELECTRICAL CHARACTERISTICS (Тд= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min Typ. 
Drain-Source Breakdown Voltage м 
Gate Source Cutoff Voltage 
Ур = 160 V, Ip = 10 дА Уав (off) -3.5 
Gate-Body Leakage | | 
Vps= 0 V, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Vps = 160 V, Vas = -10 V 


< 


Zero Gate Voltage Drain Current 
Vps = 160 V, М5 = -10 V, Tj =125°C — 


On-State Drain Current? 
Vps = 10 V, Vas -0У 


Drain-Source On-State Resistance? 
Vas = 0 V, Ip = 100 mA 


гә 
e 
e 
и 
> 


~ 


Drain-Source On-State Resistance? 
Vas = 0 V, Ip = 100 mA, Ty = 125°C 


Forward Transconductance ? 
Vps =10 V , Ip = 100 mA 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


~ 
+ 


TO-92 Only 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
ЕТІС. |, 
мәме ји 
Forward Voltage? 

[Е =|5 0.16 A, Vas= 0 


Typ. 


o 
— 
о 


Қ Í Н 


1 Pulse width limited by maximum junction temperature 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-356 


ЖА «с NOS2406L, 2М7024 
MOSPOWER N-Channel Depletion Mode Transistors 


TO-92 TO-206 AC 
FRONT VIEW BOTTOM VIEW 


1 SOURCE 

2 GATE | | 

3 DRAIN | 
123 


PRODUCT SUMMARY 
PART | Увв)озв | DS(on) ір РАСКАСЕ 

| NUMBER | (VOLTS) | (OHMS) | (AMPS) | OPTION 
2М7024 |ТО-206 АС 

(ТО-52) 


1 DRAIN 
2 GATE 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol NOS2406L 2N7024 
ee ee ЖЕ” ЖЕ 
V 


| -55 to 150 


_ | Lead Temperature (1/16" from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol TO-92 


Junction-to-Ambient RthJA в 


Труве width limited by maximum junction temperature 


4-357 


| ЕР 
NOS2406L | | ЖА Шок ыра 


ELECTRICAL CHARACTERISTICS (Ta= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
Drain-Source Breakdown Voltage Vi 


Gate Source Cutoff Voltage V 
Vps- 160 У, 1р = 10 pA | GS(off) 


Typ. 


Gate-Body Leakage | | 
Vps= 0, Vas = +20 У | | GSX — 


Zero Gate Voltage Drain Current 
Vps = 190 V, Мас = -10 У 


Zero Gate Voltage Drain Current к 
Ifs 


= 
> 


~ 
e 
о 


Vps = 190 V, Vas= -10 V, Ту =125°C 


On-State Drain Current? 
Vps = 10V, Vas -0У 


Drain-Source On-State Resistance? " 
Vas = 0 V, Ip = 100 mA 


Drain-Source On-State Resistance ? г 
Vas = 0 У, Ip = 100 mA, Ty = 125°C DS(on) 


Forward Transconductance 2 
Vps =10 У , Ip = 100 mA 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


№ 


Vas = -10 V 


UO 
т 


Vps = 25 М 


Ғ- 1 MHz 


-4 


TO-92 Only Й 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
E | 
месе а 
Forward Voltage? 

lp =Is У 094 A, Маз= 10V | 


< 
© 


! Pulse width limited by maximum junction temperature 
2Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-358 


incorporated 


g Siliconix SME50N50 


N-Channel Enhancement Mode Transistor 


MOSPOWER PRELIMINARY 


TOP VIEW 


PRODUCT SUMMARY 
PART | Мва)рѕѕ | l'ps(on) Ip 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


High Current Hermetic Package 


ABSOLUTE MAXIMUM RATINGS (тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage 
Gate-Source Voltage | 


Continuous Drain Current 
Pulsed Drain Current! 


Power Dissipation 


300 


Junction-to-Case 


Junction-to- Ambient 


Case-to-Sink 


'Pulse width limited by maximum junction temperature 


4-359 


Siliconix 
incorporated 


SME50N50 


5 


ELECTRICAL CHARACTERISTICS (TJ 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage 
Vas = 0, Ip = 1000 pA 


Gate Threshold Voltage 
Vps= Vas. Ip = 1000 дА 


Zero Gate Voltage Drain Current 
Vos = У(вв)055 , Vas = 0 


zero Gate Voltage Drain Current 
Vps = 0.8 x Увв)05з » Уаз- 0, Ty =125°C 


On-State Drain Current? 
Vos = 10 V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10 V, 1р = 25 А 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip» 25 A, Ty = 125°C 


Forward Transconductance ? 
Үр =15 V, Ip» 25 A 


Input Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 x Увв) 058, 
i Vae= 10 V, I, = 50A 
Gate-Source Charge as H 
(Gate charge is essentially 
independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Vpp 2250 V, пр = 100 
Баз 4.70, 
Turn-Off Delay Time 
(Switching time is essentially 
А independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
- A 
200 


O ЕЕ Бс CNN 
Forward Voltage? 


Reverse Recovery Time 
Е = Is, dip/dt = 100 A/ns 


Reverse Recovered Charge © 
IE = Ig, dip/dt = 100 A/us Ші 


1 Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 


4-360 


шсогрога ей 


Я Siliconix SME120N20 


N-Channel Enhancement Mode Transistor 


MOSPOWER PRELIMINARY 


TOP VIEW 


PRODUCT SUMMARY 
PART | Мвв)р<$ | 'ps(o | |р 
NUMBER | (VOLTS) | (OHMS) | (AMPS) 


High Current Hermetic Package 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS _ 


V 
Gate-Source Voltage | Vas +40 AN 
| Тс = 25°С 120 
Continuous Drain Current 
A 


Symbol 


г 
e 
eo 


Pulsed Drain Current! 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Зима 


Case-to-Sink Rithcs 


Symbol 


'Pulse width limited by maximum junction temperature 


4—361 


"— 
SME120N20 ЖА ies Vu 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS | Symbol | 


Drain-Source Breakdown Voltage М, 

Vas =0, Ip = 1000 pA (897089 
Gate Threshold Voltage V 

Vos= Vas. 10 = 1000 LA GS(th) 
Gate-Body Leakage | 

Vps= 0, Vas = +20 V GSS 
Zero Gate Voltage Drain Current | 

Vps = У(вв)р55. Vas = 0 055 
Zero Gate Voltage Drain Current | 

Vps = 0.8 x V(BR)DSS „Ма5= 0, Ty =125°C DSS 


On-State Drain Current2 
Vps = 10 V, Vas =10V 


200 
2.0 
120 


Drain-Source On-State Resistance2 


Vas = 10 V, Ip- 60А "DS(on) 
Drain-Source On-State Resistance 2 г 
Vas = 10 У, Ip = 60 A, Тј = 125°C DS(on) 
Forward Transconductance 2 ^ 
Vps =15 V, Ip = 60 A fs 
f 


Input Capacitance 


Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge 


Crss 


Vps = 0.5 x Увв) 055, 
Vas? 10 У, |р = 120A 


Gate-Source Charge 


3 
О 


(Gate charge is essentially 
independent of operating 


temperature) 150 


Gate-Drain Charge 
Turn-On Delay Time 


Мор = 90У , Ri» 1.50) | tafon) 


1р2 60A , Усем-10У 


о 
eo 


Turn-Off Delay Time (он) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Forward Voltage? V 
IF = ls. Vas= 0 
Reverse Recovery Time t 
Е = 15, dig/dt = 100 А/ц8 Да 


Reverse Recovered Charge 
IF = Is, dip/dt = 100 А/ц8 


tr 


RG=4.70 us 


360 


(Switching time is essentially 
independent of operating 
temperature) 


-А 
о 
eo 
o 


c сл 


Тур. Мах. Units 


~ 
о 


200 


(7 
о 
~ 
о 


C 
о 
e 


Бас Í і 


1 Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-362 


incorporated 


MOSPOWER 


т Чым SML2P20, SML2P15 


P-Channel Enhancement Mode Transistors 2 


PRODUCT SUMMARY FEE ои 


PART | W«BR)DSS | DS(on) Гр 
pen ын one PES 


ЕГІЗ 


1 DRAIN 
SML2P15 PEATE 
3 SOURCE 
TO-205 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol E d 


== ШЕН шы 
V 
Pulsed Drain Current! ae See 
W x 
Operating Junction & Storage CERTA Range -55 to 150 - Ту 
Ux _ 


Continuous Drain Current 


Power Dissipation 


Lead Temperature (1/16” from case for 10 secs.) 300 


THERMAL RESISTANCE RATINGS 


атала T A ЖЕ 


Junction-to-Ambient RthJA 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 


4-363 


Siliconix 
incorporated 


SML2P20, SML2P15 


д 


ELECTRICAL CHARACTERISTICS (Т) = 25°С unless otherwise noted) P-Channel Device ted tor сату 


PARAMETERS/TEST CONDITIONS Symbol Ty Max. 

Drain-Source Breakdown Voltage SML2P20 |y 

Vas = 0, lp = 250 pA SML2P15 | “(BR)DSS 
Gate Threshold Voltage V 

Vps- Vas. ID= 250 uA GS (th) 
Gate-Body Leakage | 

Vpss 0, Vas = +20 V GSS 
zero Gate Voltage Drain Current | 

Vos = У(вв)055 » Vas = 0 DSS 


Zero Gate Voltage Drain Current 


Vps = 0.8 x Мвајр55 »Vas= 9, Ty =125°C 055 


Units 


© 


= 
о 


— 

о 

о 
5 
> 


= 
> 


1000 


On-State Drain Current2 SML2P20 | 
Vps = 10У, Vas = 10 V SML2P15| !D(on) 


Drain-Source On-State Resistance? SML2P20 { 
Vas = 10 У, Ір= 0.8 А SML2P15 | "DS(on) 
r 


Drain-Source On-State Resistance? SML2P20 
DS (on) 
9; 


=> '| оо 


+a st 
со С) 
| сл 
~ О сло) 


~ | о 


со л 


ғо 
о 
о 


200 
150 
2.0 
Vas = 10 V, Ip = 0.8 A, Tj = 125°C SML2P15 
0.5 


Forward Transconductance 2 
Vps =15 У, 1р = 0.8 А $ 


м 


оз сл ~ 
N сл № со о о 
— 
гче ч 
5 1:2 
% | а 


= 
~ 
e 


300 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge 


Ciss 


Coss 


ч 
— 
o 
о 
5 
я 


Crss 


Vps = 0.5 х VBR)DSS: 
Vas = 10 V, Ip = 1.6 А 


Gate-Source Charge 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


(Gate charge is essentially 
independent of operating 
temperature) 


Vpp = 100 V, Вр= 1204) 


ч 


Са(оп 


— 


Ip? 0.8A, Мбем= 10 V 


— 


Ва = 254, 


A 
со 


t 
(Switching time is essentially Бы 


independent of operating 
temperature) 


г 
со 
A 
o 


~ -+ 14%) 
о o сл 


+ 
-> 


; rt 
55 


= 
O 


А 
1 SML2P20 | 6.5 
Forward Voltage? SML2P20 5.8 
е SML2P15 | VSD 5.5 У 
Reverse Recovery Time t | 108 
ЈЕ = 15, dig/dt = 100 А/д5 Fr 


Reverse Recovered Charge Q 
Е = Is, dip/dt = 100 A/S rr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-364 


524 Siliconix SML2P20, SML2P15 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
1.25 | 


= ^ 1.00 

- - 

= = 

та ac 

e c 0.75 

=> => 

e ыы 

= = 

= < 0.50 

се ac 

coa са 

1 | 

а © 0.25 7 

0 2 4 6 8 10 
Vos - ORAIN-TO-SOURCE VOLTAGE (V) Vas — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 

У 3 

ы 

ыд ы 

= ы 

<r = 

о ты 

a өз 

> о 

Сз ај 

C) ос 

о l 

z = 

«с с 

ас 

E 
| 5 

0 
0 1.5 3.0 4.5 6.0 7.5 
lo — DRAIN CURRENT (А) іп — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


8 X Увв) 055 


C — CAPACITANCE (pF) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 


SML2P20, SML2P15 


Siliconix 


ы 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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= 
p- 
> 
шы 
ас 
ас 
2 
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NORMALIZED EFFECTIVE TRANSIENT 


75 
Tc— CASE TEMPERATURE (°C) 


100 125 


FIGURE 11: 


FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 


10 


ls — SOURCE CURRENT (А) 


0 1 2 3 4 5 
Vso — SOURCE -TO- DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 


20 


10 


Ip — DRAIN CURRENT (А) 


100 
Vos — DRAIN-TO-SOURCE VOLTAGE (V): 


Тореганоп іп this area тау be limited by "DS (on) 


Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE TA DURATION (sec) 


incorporated 


incorporated 


MOSPOWER 


g Siliconix SML3P10, SML3P06 


P-Channel Enhancement Mode Transistors 2 


| BOTTOM VIEW 
PRODUCT SUMMARY 


PART | У(вв)р55 | Гоб(оп) Ib 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 DRAIN 
| | 2 САТЕ 
SML3P06 | 1.6 2.3 3 SOURCE 
ТО-205АР 


Gate-Source Voltage Vas 


Continuous Drain Current 


Junction-to-Ambient 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 


4-367 


SML3P10, SML3P06 B Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (Т) 25°С unless otherwise noted) F>Channel Device тог сату 


PARAMETERS/TEST CONDITIONS | Symbol Typ. 
Drain-Source Breakdown Voltage SML3P10 | y, 

Vas = 0, lp = 250 pA SML3P06 | (ВН)055 60 
Gate Threshold Voltage V 2.0 
Vps* Vas. їр = 250 pA GS (th) 

Gate-Body Leakage | 
Vps= 0, Vas = +20 V | GSS 
Zero Gate Voltage Drain Current 
Vps = V(BR)DSS : Vas = 0 
Zero Gate Voltage Drain Current | 
Vps = 0.8 х V(BR)DSS ‚Маѕ= 0, Т) =125°C DSS 


On-State Drain Current? SML3P10 
Vps = 10 V, Vas = 10V | SML3P06 


Drain-Source On-State Resistance? SML3P10 r 
Vas = 10 У, |ђ= 1.5A SML3P06 DS(on) 


SML3P10 
SML3P06 


Drain-Source On-State Resistance 2 
Vas = 10 V, 1р = 1.5 А,Т) = 12570 


Forward Transconductance 2 8 
Vps =15 V, 1р = 1.5 А {5 


Input Capacitance 
Output Capacitance 


Po <= d d 
Оос)! NO 


E 
C 
e 


ол 


Vps = 0.5 x VigR)pss: 
Vas? 10 V, Ip - 2.6 A 


— 


(Gate charge is essentially 
independent of operating 
temperature) 


Rg = 2547 


~ 
о 


~ e гә 
-J В Е 


ta (он) 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Тр = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
ди SML3P10 
Continuous Current | SML3P06 


1 SML3P10 | 
Pulsed Current SML3P06 SM 


(Switching time is essentially 
independent of operating 
temperature) 


Ci 
о 


о гг ak 
. . - e 
C Wo) e 


Forward Voltage? SML3P10 
IE < 6, Vas=0 — SML3P06 | "SD 
Reverse Recovery Time | | { 
ЈЕ = 15, р/а = 100 A/us rr 70 


Reverse Recovered Charge 
ЈЕ = 15, аіЕ/а = 100 А/ц5$ 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


9%, — TRANSCONDUCTANCE (S) Іп — DRAIN CURRENT (А) 


C — CAPACITANCE (pF) 


1.5 


FIGURE 1: Typical Output Characteristics 


2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 


1.2 2.4 3.6 4.8 6.0 


lg — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vps — DRAIN-TO-SOURCE VOLT AGE (V) 


lg — DRAIN CURRENT (А) 


Posten) ^ ON-RESISTANCE (2) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


SML3P10, SML3P06 


FIGURE 2: Typical Transfer Characteristics 


Ves - GATE-TO-SOURCE VOLTAGE (V) 


. FIGURE 4: Typical On-Resistance 


Ip — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


0.8 x V, BR)DSS 


0 2,5 _ 5,0 7.5 100 12.5 
Од — TOTAL GATE CHARGE (nC) 


SML3P10, SML3P06 TÉ Siliconix 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Tc— CASE TEMPERATURE (°С) Vos — ÜRAIN-TO-SOURCE VOLTAGE (V): 


Operation in this area may be limited by 'DS(on) 


- FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE PULSE DURATION (sec) 


NORMALIZED EFFECTIVE TRANSIENT 


Я See SMM11P20 
M SMM9P15 
MOSPOWER | А P-Channel Enhancement Mode Transistors 2 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART | Мвв)р55 |”! DS(on) Гр 
d PEN же 3” 


5ММ11 БІРІ 


1 DRAIN (CASE) 


2 GATE 
TO-204AA (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (тс= 25*C unless otherwise noted) 


V 


Avalanche Current (see figure 9 ) 


Power Dissipation 


Operating Junction & Storage Temperature Range Tstg | -55 10 150 


THERMAL RESISTANCE RATINGS | 


THERMAL RESISTANCE Symbol Max. 


‘Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 


4-371 


Siliconix 
incorporated 


SMM11P20, SMM9P15 . 


Š 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) Бо Channel, Device. d tor clarity 


PARAMETERS/TEST CONDITIONS Symbol Typ. | Max | Units 

Drain-Source Breakdown Voltage SMM11P20 Мвв)р55 200 

Vas =0, ђ = 250 дА 5ММ9Р15 150 
Gate Threshold Voltage V 

Мр5= Vas: ID = 250 pA GS(th) 2.0 
Gate-Body Leakage 

Vps= 0, Vag = +20 V lass EN 100 nA 
Zero Gate Voltage Drain Current | 250 

Vos = У(вв)о55. Vas =9 — DSS 
Zero Gate Voltage Drain Current | КА 

Vps = 0.8 x Мвв)р5з » Уа5= 0. Ту =125°С 055 1000 
On-State Drain Current? SMM11P20 

Vps = 10 V, Vas =10V 5ММ9Р15 
Drain-Source On-State Resistance? SMM11P20 | p 0.28 0.50 

Vas = 10V, Ip» 6.0A SMM9P15| DS(on) 0.40 0.70 
Drain-Source On-State Resistance ? SMM11P20 | r 0.50 

Vas = 10 V, Ip» 6.0 A, Tj = 125°C SMM9P15| DS(on) 0.72 


Forward Transconductance ? 
Vos 215 V, Ір = 6.0 А 


Vas? 10 У, р = 11.0 А 


5(47) 


Ciss 1300 1400 


Coss 


9 


~ bars 
Ge 
-h oh 
Bo 


Crss 250 


ce 
о 
e 


л 


Gate-Source Charge 


3 
О 


(Gate charge is essentially 


| independent of operating 

Gate-Drain Charge temperature) 

Turn-On Delay Time Мр = 100 У, Ај = 15.5 4, 
Аа = 4.70, 

Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 

Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) | 


td(on) 


ч 


14%) 
ол 


о -— о о 

о о о л 
> ~ 
о 


(он) 


-+ 
о 
+ 
о 


> о 4 
о o7 


О @ 
A v а” |? г 
Q [7] o 


Reverse Recovery Time 
ЈЕ = 15, dip/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 А/уз 


200 


2 
o 


= 
О 


PARAMETERS/TEST CONDITIONS Symbol Typ. | Мах | 
5ММ11Р20 | Е 11 
1 5ММ11Р20| | 44 
Forward Voltage? 5ММ11Р20] Мер 2.6 
ЈЕ = 15, Мав+ 0 5ММ9Р15 2.4 


— 
o. 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 цвес, Duty Cycle « 296 


4-372 


В 21 Siliconix SMM11P20, SMM9P15 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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Vos — ORAIN-TO-SOURCE VOLTAGE (V) 


SMM11P20, SMM9P15 5 24 Siliconix 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature _ FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal impedance, Junction-to-Case 
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SQUARE WAVE БШП DURATION TONS d 


g Siliconix SMM1 4М65 


incorporated 


MOSPOWER 


N-Channel Enhancement Mode Transistor 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART | “(BR)DSS 
NUMBER | (VOLTS) 


20 
O О)! 


Зо 


1 DRAIN (CASE) 
2 GATE 
ТО-204АА (ТО-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol SMM14N65 mu 


V 
Gate-Source Voltage | Vas 


Continuous Drain Current 


Pulsed Drain Current! | 
Avalanche Current (see figure 9) lA 


+ 
%) 

1 
го 
ол 

о 
O 


650 

+ 40 

14 

14 | 

250 | 

100 
=» 


= 
O 
Н 
№ 
C 
o 
О 


THERMAL RESISTANCE RATINGS 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol Typ. 


e 
— 


4-375 


Siliconix 
incorporated 


SMM14N65 


s 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
Drain-Source Breakdown Voltage 
Vas = 0, lp = 250 pA 
r 
g 


Gate Threshold Voltage 


V 
Vos= Vas: 10 = 1000 pA | GS(th) 


Gate-Body Leakage Т | 
Vps= 9, Vas = +20 У | (55 
Zero Gate Voltage Drain Current 
Vps = V(BR)DsS » Vas = 0 
Zero Gate Voltage Drain Current | 
Vps = 0.8 х V(BR)DSS „Ма5= 0, Ty =125°C 


~ 
a 
о 


On-State Drain Current2 | 
Vps = 10 V, Vas = 10V D (on) 


Drain-Source On-State Resistance? 
Vas = 10 V, Ips 10A E DS(on) 
Drain-Source On-State Resistance? r 
= _ ° DS(on) 
Vas = 10 У, Ip» 10 A, Ty = 125°C 


Forward Transconductance 2 
Vps =15V,Ip= 10А fs 
) 


e 
© 


ы e 

~ о 

о о 
> 


о 

о 

о 
5 9 
т 


3800 4500 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 x VipR)DSs: к= 
Мде = 10 У, |, = 14А 
Gate-Source Charge 27 | 9 | 
(Gate charge is essentially 
| Я independent of operating 
Gate-Drain Charge temperature) 


Мрр = 325 V, А) = 320 


ES 
e 
e 


O 


650 
2.0 

4 
7.0 


Turn-On Delay Time 


сл 
сл 


Turn-Off Delay Time ta (off) aM 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


аа : 
tr 
Qrr 


T 
0 
7 
7 
4 

Ад = 4.7 0, 
1 


(Switching time is essentially 
independent of operating 
temperature) 


yp. 
44 
50 
5 
15 
4 
34 
57 
20 
62 


со 
i e 


Typ. 


A 


rt сл - 
со о 


300 


Reverse Recovery Time 

Ip = в, dig/dt = 100 A/uS a 
Reverse Recovered Charge 

IF = is, dipg/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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~ 
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т Siliconix SMM14N65 
incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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incorporated 


MOSPOWER 


Я Siliconix SMM20N50 


N-Channel Enhancement Mode Transistor 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART V(BR)DSS 
poen ra 


ШІСІ 


"'Ds( (on) 
(OHMS) 


l D 
en | 


1 DRAIN (CASE) 
2 GATE 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS сте: о ај 


PO RAMETERS TEST CONDITIONS 


Drain-Source Voltage 
Gate-Source Voltage 


Tg = 25°C 


| 


Symbol 


Continuous Drain Current 


Тє 10086 


Pulsed Drain Current’ 
Avalanche Current (see figure 9 ) 


А 22596 


Power Dissipation 
= 100°C 


Operating Junction & Storage Temperature Range Tstg | 
Lead Temperature (1/16" from case for 10 secs. Д 


~55 to 150 


THERMAL RESISTANCE RATINGS. 


Max. Units 


THERMAL RESISTANCE 


Junction-to- Ambient | ОВ АА 
Case-to-Sink | Rthcs 


Тршве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol Typ. 


5 


оо 2 
о 

e 
X 
~ 
= 


о 


. 
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4-379 


SMM20N50 | ' Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS я | 
Drain-Source Breakdown Voltage М, | 
Gate Threshold Voltage V 
Vps* Vas. 1р = 1000 дА GS(th) . 
Gate-Body Leakage | 
Vps= 0, Vas = +20 V 355 
Zero Gate Voltage Drain Current 
Vps = V(BR)bSS » Vas = 0 
zero Gate Voltage Drain Current | 
Морз = 0.8 x V(BR)DSS , Vas= 0, Т) -1259С 055 
On-State Drain Current? | 
Vps = 10 V, Vas = 10V D(on) | 
Drain-Source On-State Resistance? 
Vas = 10 V, Ip» 10A 'DS(on) NE 028 959) 


Drain-Source On-State Resistance 2 
Vas = 10 У, |) = 10 A, Ty = 125°C 


Forward Transconductance 2 
Vos 215 V, 1р = 10А 


кекке» | 


Vps = 9.5 х Мвв) 058, 


(Gate charge is essentially 
independent of operating 
temperature) 


Мрр = 250 У, В; = 25 


Ip? 10А, Мбдем= 10 V 


Turn-Off Delay Time 
Fall Time 


SOURCE-DRAIN DIODE RATINGS 4 CHARACTERISTICS (Tj= 25*C unless otherwise noted) 


На = 4.7, 


(Switching time is essentially 
independent of operating 
temperature) 


Forward Voltage? 
Ip = Is , Уаз- 0 


Reverse Recovery Time 
IF = 15, аір /dt = 100 А/и5 


Reverse Recovered Charge 
ЈЕ = ls, dipg/dt = 100 А/ц5 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


4-380 


TE Siliconix. SMM20N50 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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| Ур 0.8 х V(BR)DSS 
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С — САРАСІТАМСЕ (рЕ) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


Vos - DRAIN-TO-SOURCE VOLTAGE (ү) Qg — TOTAL GATE CHARGE (nC) 


Siliconi 
SMM20N50 XE See 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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NORMALIZED EFFECTIVE TRANSIENT 


0 25 50 75 100 125 150 5 10 | 100 1000 2000 
Тс-- CASE TEMPERATURE (°C) Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


Operation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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THERMAL IMPEDANCE 
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SQUARE WAVE PULSE DURATION (sec) 


yum SMM20P10 
SMM16P06 
MOSPOWER | Р-Сһаппе! Enhancement Mode Transistors 2 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART Увв)овв | 'ps(on ТЕ 
гонан ЖЕ ұң | 


ЕСІ 0 


1 DRAIN (CASE) 


2 GATE 
ТО-204АА (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 
Gate-Source Voltage 


Те = = 25°C 


Symbol |-- 0940 | 


ИЧ 
о 
о 


ін 
- [jtm + 
о | о 


Continuous Drain Current 


Te = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 


= 25°C 


со 


~ 


Power Dissipation 
5 = 100°С 


Operating Junction & Storage Temperature Range . Tstg 
Lead Temperature (1/16” from case for 10 secs.) 


-55 to 150 


-. 
~ 
сл e 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 


Symbol 


4-383 


шсогрога ед 


SMM20P10, SMM16P06 | g Siliconix 


ELECTRICAL CHARACTERISTICS (Ту = 25°С unless otherwise noted) P, Channel, Device ited for clarity 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage SMM20P10 100 
Gate Threshold Voltage J 

Vps* Vas: ID =250 дА GS(th) 
Gate-Body Leakage | 
Vps= 0, Vas = +20 V GSS 


Forward Transconductance 2 
Vps 210 V, 1р = 10 А 


Input Capacitance 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 
Zero Gate Voltage Drain Current 
Vps = 0.8 x Мввурѕѕ » Уа5= 0, Ty =125°С 
On-State Drain Current? SMM20P10 
Vps = 10 V, Vas =10V SMM16P06 
Drain-Source On-State Resistance? SMM20P10 r | 0.15 0 
Vas = 10 V, Ip» 10A SMM16P06| DS(on) 0.19 0 
Drain-Source On-State Resistance? SMM20P10| | 0.24 6 
Vas = 10 V, Ip» 10 A, Ty = 125°C SMM16P06 | DS(on) 0.30 4 


Vps = 0.5 x Мва)055' 
Vas? 10 У, Ip» 20A 


(Gate charge is essentially 
independent of operating 
temperature) 


Ур = 40 V, В = 4.0 4 


Ір- 10A, VGEN= 10 V 


Ва = 4.740, 


(Switching time is essentially 
independent of operating 
temperature) 


SMM20P10 
Continuous Current SMM16P06 


Pulsed Current! ВЕ 


Forward Voltage? SMM20P10 
le + Is, Ус: 0 SMM16P06 


Reverse Recovery Time 
Е = Is, dip/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = Is, dif /dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-384 


Siliconix - SMM20P10, SMM16P06 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics | FIGURE 2: Typical Transfer Characteristics 
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Vos - ORAIN-TO-SOURCE VOLTAGE (У) Qg — TOTAL GATE CHARGE (nC) 
4-385 


SMM20P10, SMM16P06 5 24 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


Siliconix 
incorporated 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
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incorporated 


MOSPOWER 


g ои SMM24N40 


N-Channel Enhancement Mode Transistor 


BOTTOM VIEW 


PRODUCT SUMMARY 


ШІЛ аю | 


1 DRAIN (CASE) 
| 2 САТЕ 
ТО-204АЕ (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (тс= 25°C unless otherwise noted) 


Continuous Drain Current 


ССИ ЕГІН E 
Le кя Бет жане. 
Lead Temperature (1/16" from case for 10 secs.) = = IM: | 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


. THERMAL RESISTANCE 


NHCUNE NC 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-387 


SMM24N40 Siliconi 
| | TX incorporated 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
) 


Max. Units 


Drain-Source Breakdown Voltage EV 
Уас-0, lp = 250 pA (BR)DSS 


Gate Threshold Voltage V 

Vos= Vas. 10 = 1000 pA GS(th 
Gate-Body Leakage 

Vps= 0, Vas = +20 V lass 

Zero Gate Voltage Drain Current | 
Vos = У(вв)р55, Vas = 0 055 

Zero Gate Voltage Drain Current | 
058 


400 
2.0 


A 
e 


o 
© 


Vps = 0.8 x V(BR)DSS ,Уас- 0, Ty =125°C 


On-State Drain Current? 
Vps = 10 V, Vas = 10 V 


Drain-Source On-State Resistance? 
Vas = 10 V, 1р = 12A 


[о (ом) 
t 
( 


ІН 

e 

© 
= 
> 


Drain-Source On-State Resistance 2 
Vas = 10 V, |) = 12 A, Ty = 125°C 


Forward Transconductance 2 
Vps =15 V, 1р = 12 А 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


О 
5 
= È © го 
| г S Ж г 
| а го о o 
: А № 
сл 
© 


сэ a _ ~ 
А 
e 
о 
3 
О т 


] 
о 


24 


р 


A 
o 
o 
e 
e 
e 


Crss 


Vps = 0.5 x Мвв) 055, 


Total Gate Charge 


Gate-Drain Charge 
Turn-On Delay Time 
Turn-Off Delay Time 
(Switching time is essentially 
Fall Time independent of operating 


Gate-Source Charge 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 200 V, Ву = 160 


( 
15 
tf 


[р = 12A , Убем= 10 V 


Co A 
оз сл 


Ада = 4.74, 


125 160 


tdtoff) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


temperature) 


Forward Voltage? 


Reverse Recovery Time t 
Ip = Ig, ф!Е/а = 100 А/д5 is 


Reverse Recovered Charge 
ІР = 16, 4/0 = 100 A/us Сит 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 
| incorporated 


SMM24N40 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


75 


Іп — DRAIN CURRENT (А) 


Vos - DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


др, — TRANSCONDUCTANCE (5) 


lp — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 
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FIGURE 2: Typical Transfer Characteri 


Vas — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 
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lp — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 
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4-389 


SMM24N40 


Siliconix | 
incorporated 


в 


PERFORMANCE CURVES (25 С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 8: Typical Source-Drain Diode 


Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe орган Агеа 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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с МАМЕ PULSE DURATION (sec) 


пт Siliconix SMM40N20 


incorporated 


MOSPOWER 


N-Channel Enhancement Mode Transistor 


. BOTTOM VIEW 
PRODUCT SUMMARY 


1 DRAIN (CASE) 
22-2 GATE 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (тс= 25°С unless otherwise noted) 


Г 
ы 
40 
50 | 
100 
300 


Continuous Drain Current 


Тс = 25°С 
Power Dissipation 
To = 100°C 
e 


Operating Junction & Storage Temperature Range Ty, Тека -55 to 150 


Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


- THERMAL RESISTANCE 


Junction-to-Ambient RthJA 


Case-to-Sink | 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


Rthcs 


4-391. 


Siliconix 
incorporated 


SMM40N20 


д 


ELECTRICAL CHARACTERISTICS (Т. = 25°С unless otherwise noted) 


Drain-Source Breakdown Voltage 
Gate Threshold Voltage 
Vos= Vas: ID = 250 pA 
Gate-Body Leakage 
Vos= 9, Vas = +20 V 
Zero Gate Voltage Drain Current 
Vps = ViprR)Dss » Vas = 0 
Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS ,Мас- 0, Ty =125°C 


On-State Drain Current? 
Vps = 10 V, Vas - 10V 


Drain-Source On-State Resistance? 
Vas = 10V, 1p = 20 А 


Drain-Source On-State Resistance 2 
Vas = 10 V, 1р = 20 A, Ty = 125°C 


Forward Transconductance ? 
Морз 2-20 V, 1р = 20A 


Input Capacitance 


Output Capacitance 


Vps = 0.5 x Увв) 055, 
(Gate charge is essentially 


independent of operating 
temperature) 


Мур = 100 V, В| = 540, 
Ip- 20A , Vaen=10 V 
Ба- 4.70, 

(Switching time is essentially 


independent of operating 


Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т = 25°C unless otherwise noted) 


Pulsed Current’ ISM 


Forward Voltage? 
IE < 15, Vas=0 


Reverse Recovery Time 
Е = 15, а/а = 100 А/д5 


Reverse Recovered Charge 
Е = 15, dip/dt = 100 A/us 


1Биве width limited Бу maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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чт Siliconix SMM40N20 
. incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical еге зо Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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т incerporated SMM6ONOG | 
SMM60NO05 
MOSPOWER . N-Channel Enhancement Mode Шаа 


BOTTOM VIEW 


PRODUCT SUMMARY 
NUMBER x Ey xn | 
ЕСЕНЕЛЕН 


1 DRAIN (CASE) 
2 GATE 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


V 
| А 
W 
Operating Junction & Storage Temperature Range -55 to 150 
Lead Temperature (1/16" from case for 10 secs.) C 300 


Continuous Drain Current 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-395 


Siliconix 
incorporated 


SMM60NO6, SMM60N05 


8 


ELECTRICAL CHARACTERISTICS (Ty = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | ма. | ; 

Drain-Source Breakdown Voltage SMM60N06 Мвв) 058 60 65 

Vas = 0, lp = 250 pA 5ММ60М05 50 55 
Gate Threshold Voltage V 2.0 

Урѕ= Vas. 1р = 1000 pA GS(th) 
Gate-Body Leakage | 

Vps= 0, Vas = +20 V | GSS 
Zero Gate Voltage Drain Current | 

Ур = V(BR)DSS » Vas = 0 DSS 
Zero Gate Voltage Drain Current | 

Vps = 0.8 x V(BR)DSS ,Мас- 0, Ty =125°C DSS 
On-State Drain Current? | 

Vps = 2.0V, Vas = 10V D (on) 
Drain-Source On-State Resistance? | КЕТЕ 

Уас-<10У,ір- 30A О5(оп) 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 30 A, Ty = 125°C 


Forward Transconductance ? 
Vps =25 V, 1р = 30 А 


тИ 


0.025 0.032 


| c 


00 
HN 
1-1. 
ІЗ 
0 
5 
0 
0 
me 


Vps = 0.5 x V(BR)DSS: 
(Gate charge is essentially 


independent of operating 
temperature) 


Vpp = 30V, В = 1.00 


Ip- 30A, VGEN= 10 V 


Turn-Off Delay Time 
Fall Time 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


C 
Вб = 2.50, б 


(Switching time is essentially 
independent of operating 
temperature) 


= | m 
6 75 
: 

3 

ТЕН ЕСІН 
"ЕСІН 
"THERE 


PARAMETERS/TEST CONDITIONS 


Continuous Current 


= 
= 


Pulsed Current! 


2 
Forward Voltage Мер КЕ 


IE = 15, Vas= 0 


Reverse Recovery Time t 
IE = 15, dip /dt = 100 А/д5 rr 


Reverse Recovered Charge 
Ip = Is, dip/dt = 100 А/ц5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 
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524 Siliconix | SMM60NO06, SMM60N05 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


= = 
- - 
= а 
ac ae 
а 4 [а 
=> = 
с C 
2: = 
= = 
ac с“ 
са са 
| | 
0 2 4 6 8 10 | 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) Vas — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
гроба) ^ ON-RESISTANCE (O) 


0 25 50 75 100 125 0 50 100 150 200 250 300 
іп - DRAIN CURRENT (А) іп - DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
5000 _ 15.0 7 
Z 
tet | 7А 
е 185 2 
p SD PURA шш 
=f © 
Tn 7 10.0 
C 
po > | aie 
E 2 28 Ж 
с. Й 
a. a ы | 0.8 x Мвв)055 
= 2000 5 Т 
cC ш 5,0 
Ж ДЕ || 
с. 
1000 | 2,5 7 
» ЈУ | | оо | 
0 0 
0 10 20 30 40 50 0 20 40 60 80 100 
Vos — DRAIN-TO-SOURCE VOLTAGE (ү) | 09 - TOTAL GATE CHARGE (nC) 


4-397 


SMM60N06, SMM60N05 | TEX Siliconix | 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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gp um с зммтомов 
i SMM70N05 
MOSPOWER N-Channel Enhancement Mode Transistors 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART | Мвв)р5$5 | Гоб(оп) Гр 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 DRAIN (CASE) 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbo 


Gate-Source Voltage Vas 


Tc = 25°С 
Continuous Drain Current 
Це = 100°C 


Pulsed Drain Current! 


г- 
— № 
о сл 
o o 


To = 25°С 
Power Dissipation 


Тс = 100°C 


Operating Junction & Storage Temperature Range Tj. Tstg 
Lead Temperature (1/16" from case for 10 secs.) 


-55 to 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to- Ambient RthJA 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


Rthcs 


4-399. 


Siliconix 
incorporated 


SMM70N06, SMM70N05 


a. 


ELECTRICAL CHARACTERISTICS (Т) 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Breakdown Voltage SMM70NO6 |у, 
Vas =0, Ip=250pA .. змм7оћо5 | (88)058 


Gate Threshold Voltage 
Vps= Vas: ID= 1000 pA 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 


Units 


Vas(th) 


» 


IGSS 


zero Gate Voltage Drain Current 


| 
Vos = V(BR)DsS , Vas = 0 055 
Zero Gate Voltage Drain Current | МА 
Vps = 0.8 x Vign)pss , Vas= 0, Ty -125%С DSS 1000 
On-State Drain Current? 
Vps = 5.0 V, Vas = 10 V D (on 


Drain- Source On-State Resistance? 
Ves = 10 У, Ip= 35 А DS(on) 


0.013 0.018 
0.020 0.027 
4800 5200 


2000 2500 


120 


Drain-Source On-State Resistance? 
Vas = 10 V, Ip» 35 A, Ty = 125°C 'DS(on) 


Forward Transconductance ? 


ИГЕ i | 


Edd 


Vps =15 V, 1р = 35 А 


Input Саваскапве 


Ciss 


Coss 


Output Capacitance 


Reverse Transfer Capacitance Crss 


a 
о 


Тота! даје Сһагде 


Gate-Source Charge 
Gate-Drain Charge 


Turn-On Delay Time 


Vps = 0.5 x Vn)pss: 
Vas7 10 V, lp» 70 A 


а 
| =» 
|o 


-— 


(Gate charge is essentially 
independent of operating 
temperature) 


~, 


+ Co № 
сл о о 
сл о 
5 5 
ЕНЕ 


Мор = 30 V, А = 0.8640, 


а(оп) 


|р = 35 А, УбЕМ= 10 V 


Біве Тіте 


Turn-Off Delay Time 


Fall Time 


ї 
(Switching time is essentially alot) 
independent of operating 
temperature) 


~ 


o 
ect — 
-h ~“ 


го 
№ 


~ 
-, 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
Eme | 
теме ЛЕ 


Units 


Forward Voltage? 
Е = Ils , Vas- 0 


Reverse Recovery Time t 
IE = 15, dip/dt = 100 A/us | ii 


Reverse Recovered Charge | 
ЈЕ = 15, dig /dt = 100 A/S Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 psec, Duty Cycle < 2% 
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Siliconix 
incorporated 


SMM70NO06, SMM70NO5 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 
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FIGURE 3: Typical Transconductance 
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FIGURE 5: Typical Capacitance 
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FIGURE 2: Typical Transfer Characteristics 
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FIGURE 4: Typical On-Resistance 
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FIGURE 6: Typical Gate Charge 
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FIGURE 8: Typical Source-Drain Diode 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 9: Maximum Drain Current 
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4-402 


че Ва SMP2P20 
| SMP2P15 
MOS POWER P-Channel Enhancement Mode Transistors : 


PRODUCT SUMMARY TOP VIEW 


TO-220AB 
PART | WBR)DSS | 'ps(o) | |р 
NUMBER | (VOLTS) | (OHMS) | (AMPS) 


1 GATE 
2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vps 
Gate-Source Voltage Vas 


Te = 25°С 


~ 


0 


о 
-4 
оз 
с 


Continuous Drain Current 
Тс = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) | lA 


Тс = 25°C 


— 
Чад |+ 
: сл | a 
о olo 


~ 


А — 

ED : + 
N A > TN ~ 
о |л |о сл |о 
4% о 
о 


1.50 


Power Dissipation 


Тс = 100°C 


Operating Junction & Storage Temperature Range Ty; Tstg 


Lead Temperature (1/16” from case for 10 secs.) 


| -55 10 150 


+ 
r^ 


300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to- Ambient | 
Case-to-Sink 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2? Negative signs for current and voltage values have been omitted for the sake of clarity 


Max. Units 


o 
A 


ii 
A 
~ 
= 


4-403 


Siliconix 
Incorporated 


SMP2P20, SMP2P15 


5 


ELECTRICAL CHARACTERISTICS (Ту = 25°С unless otherwise noted) P, Channel, Device ted for clarity 


PARAMETERS/TEST CONDITIONS Symbol 
Drain-Source Breakdown Voltage SMP2P20 |v 200 


Gate Threshold Voltage 
Мр5= Vas. 10 =250 pA 


Gate-Body Leakage d | 
Vps= 0, Vas = +20 V | GSS 

Zero Gate Voltage Drain Current TP 
Vps = V(BR)DSS : Vas = 0 Оре 


Тур Units 


< 
G) 
o 
= 
2 
го 
© 
> 
о 


сл 

о 

о 
2 
> 


= 
> 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x Увв)05з , Уаз- 0, Ty -125%С 055 


On-State Drain Current? SMP2P20 | 1.75 
Vps = 10 V, Vas =10V SMP2P15 D (on) 1.50 
Drain-Source On-State Resistance? SMP2P20 r ‚2 
Vas = 10V, 1р = 0.9 А SMP2P15 | DS(on) ‚0 


Drain-Source On-State Resistance 2 SMP2P20 
Ves = 10 V, Ip = 0.9 A, Ty = 125°C SMP2P15 


Forward Transconductance 2 
Vps 215 V, Ір = 0.9 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


Рани 
ло 
| ^ 


Total Gate Charge Vps = 0.5 х Увв) 055, 


| Gate-Source Charge 
(Gate charge is essentially 


| independent of operating 
Turn-On Delay Time Мур = 100V, Ар = 110 4 
Ве 25 0, 
Turn-Off Delay Time 
(Switching time is essentially 
| independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


SMP2P20 | 
Continuous Current SMP2P15 
1 SMP2P20 | 
Pulsed Curent SMP2P15 
Forward Voltage? SMP2P20 Мор 
Е = 16, Ус: 0 5МР2Р15 
Reverse Recovery Time t 
Ig = Is, dig/dt = 100 А/д5 К. 


Reverse Recovered Charge 


IF = 15, дјЕ/а = 100 A/S Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 


4-404 


ү SMP2P20, ЅМР2Р15 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


Іп — DRAIN CURRENT (А) 
Іп — DRAIN CURRENT (А) 


0 2 4 6 8 10 
Vps — DRAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate Charge 


500 


400 


сече БЕ 
mu 


300 | 


0.8 x V(BR)DSS. 


200 


C — CAPACITANCE (pF) 


100 


Vas — GATE-TO-SOURCE VOLTAGE (V) 


0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) | Qg — TOTAL GATE CHARGE (nC) 


4-405 


SMP2P20, SMP2P15 TEX Siliconix 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature | FIGURE 8: Typical Source-Drain Diode 
| Forward Voltage 
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1 Operation in this area may be limited by "DS (оп) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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THERMAL IMPEDANCE 


T WAVE PULSE DURATION (ud 


Su SMP3P10, SMP3P06 


incorporated 


MOSPOWER 


P-Channel Enhancement Mode Transistor ? 


TOP VIEW 


TO-220AB 


PRODUCT SUMMARY 
PART | WBR)DSS | 'bs(on) Гр | 
NUMBER | (VOLTS) | (OHMS) (AMPS) | 


1 GATE 
SMP3P06 1.6 25 2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage Vos 
Gate-Source Voltage Vas 


Te = 25°С 


100 


o 
oO 


H 
У іы 
о 


Continuous Drain Current 
Те = 1009С 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) А 


Te = 25°С 


~ 


оз ~ 
Ы -. : 


o 


Power Dissipation 


+ 
сл e сл о 


= 100°C 


Це 
Operating Junction & Storage Temperature Range Ту Tstg -55 to 150 
Lead Temperature (1/16" from case for 10 secs.) TL 300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient RthJA 
Rthcs 


ТР. ве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity | 


Symbol Typ. 


© 


4-407 


Siliconix 
incorporated 


SMP3P10, SMP3P06 


5 


ELECTRICAL CHARACTERISTICS (Т = 25°C unless otherwise noted) P-Channel Device оа tor clarity 


oo зе Мез $ | - | -- 
ОА ОК зш | е | - | se 
Ир E _-_| о 


Zero Gate Voltage Drain Current 
Vos = У(вв)о55. Vas = 0 


Zero Gate Voltage Drain Current 


1688 


Vps = 0.8 х Міввурв5 .Маѕ= 0. Ty =125°C 1058 1000 
On-State Drain Current? SMP3P10 | 

Vps = 5.0 V, Vas = 10V SMP3P06 О (оп) 
Drain-Source On-State Resistance2 SMP3P10 

Vas =10V,Ip= 15А | SMP3P06 | 'DS(on) 


Drain-Source On-State Resistance 2 SMP3P10 
Vas = 10 V, Ip » 1.5 A, Tj = 125°C SMP3P06 


Forward Transconductance 2 
Vps =15 V, Ip = 1.5 А 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


DS(on) 


~ 
ол 
о 


о мо 
сл Oo 


| № -— --. 
| Lol оо 
nono рае «ч 
фо | ом 


5(47) 


-А 
сл 
eo 


оз о | 
- : . 
оз - + 
e сл 


250 


Coss 


-. 
N 
о 


: “ч 
О | е 
о ЁЁ: 
о 1% 


Crss 


го 


Vps = 0.5 x Мвң)р$$, 


Total Gate Charge 


Gate-Source Charge 
Gate-Drain Charge 
_| Turn-On Delay Time Vpp = 50V , Ау = 330 
Ва = 254, 
Turn-Off Delay Time 
(Switching time is essentially 
f independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


~h 


N 
сл 

> 2 9 
БЕ | 


А 


(Gate charge is essentially 
independent of operating 
temperature) 


td(on) 


A 


C 
Со 


(он) 


о 
сл 


+ ч © 
Ф 


Symbol Max. 


Typ. 


ВН 


Reverse Recovered Charge 
Ip = 15, dip /а = 100 А/ц5 


о 
~ 
e 


: SMP3P10 3.0 
1 SMP3P10| | 12 
Forward Voltage? SMP3P10]| үс, 5.5 
Ip = Is , Vag=0 SMP3P06 5.3 
Reverse Recovery Time t 
IF = Is, dip/dt = 100 А/ц5 i 70 


е 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-408 


Siliconix | 
incorporated 


SMP3P10, SMP3PO06 . 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


Іп — DRAIN CURRENT (A) 


9%, — TRANSCONDUCTANCE (5) 


C — CAPACITANCE (pF) 


FIGURE 1: Typical Output Characteristics 


2 4 #6 8 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


Ig — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


Іп — DRAIN CURRENT (А) 


Гросо ^ ON-RESISTANCE (Q) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 2: Typical Transfer Characteristics 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


0 | 2.5 5.0 7.5 10.0 12.5 
lg — DRAIN CURRENT (A) 


FIGURE 6: Typical Gate Charge 


0.5 x ViBR)DSS —> 


MIB 
= 


0 25 50- 75 100 125 
Qg — TOTAL GATE CHARGE (nC) 


ЗМРЗР10, SMP3P06 TÉ Siliconix 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by гр5 (оп) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case | 
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THERMAL IMPEDANCE 


Г 
ИШГЕ 
1073 


NORMALIZED EFFECTIVE TRANSIENT 


бе, SMP11P20 
| SMP9P15 
MOSPOWER | Р-Сћаппе! Enhancement Mode Transistors 2 


PRODUCT SUMMARY TOP VIEW 
– ТО-220АВ 

PART | WBR)DSS | "ps(on) Гр 

| NUMBER | (VOLTS) | (OHMS) (AMPS) 

pm 


1 GATE 
2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°С unless otherwise noted) 


| PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage E 


Gate-Source Voltage 


11P20 


-. 
сл 


+ 40 


Ше = 25°С 
Continuous Drain Current 


Те = 100°C 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) ze 
E Lu 


ES 
~ 
сл 


Power Dissipation 


сл oi? 
olo o 


- 
| 


= 100°C 


Operating Junction & Storage Temperature Range 
Lead Temperature (1/16" from case for 10 secs.) 


о 


-55 to 150 


300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Syman 


Junction-to-Ambient В А 


Триве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2? Чедайуе signs for current and voltage values have been omitted for the sake of clarity 


4-411 


Siliconix 
incorporated 


SMP11P20, SMP9P15 


д 


ELECTRICAL CHARACTERISTICS (Ту= 25°С unless otherwise noted) F- Channel, Device. for clarity 


PARAMETERS/TEST CONDITIONS Symbol | Mim | Typ. Units 


Drain-Source Breakdown Voltage SMP11P20 
Vag = 0, Ip = 250 pA SMP9P15 | (BR)DSS 150 


Gate Threshold Voltage V PA 
Vos= Vas: Ip = 250 pA GS(th) 


Gate-Body Leakage 


| seg 
о А 

© | о 

> 


Vps- 0, Vas = +20 V IGSS 
Zero Gate Voltage Drain Current | 250 
Vps = М(вв)р55, Vas = 0 pes | 
Zero Gate Voltage Drain Current | 1000 НА 
Vps = 0.8 x Vign)pss , Vas= 0, Ty =125°C 055 
On-State Drain Current? | $МР11Р20 | 
Vps = 10 V, Vas + 10V SMP9P15 D (on) 
Drain-Source On-State Resistance? SMP11P20 p 0.28 0.50 
Vas = 10 У, Ip= 6.0A SMP9P15 DS(on) 0.40 0.70 


Drain-Source On-State Resistance? SMP11P20 
Vas = 10 V, Ip» 6.0 A, Tj = 125°C SMP9P15 


Forward Transconductance ? 
Vps 15V, Ір = 60A 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 x Увв) 058, 
| М.с = 10 М, |, = 11.0A 
Gate-Source Charge 93 р 
(Gate charge is essentially 
independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time 
Ас = 4.74} 
Тигп-ОН Delay Time 
(Switching time is essentially 
| independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS 4 CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


Crss 


— о 
о ол 
со ~ 
e сл 


> 
O 


+ 
о 


o 


11 

9.0 
= 
NUM ЖСН 
RN ЖЕ 


[m | те 
А 
Forward Voltage? 5МР11Р20 2.6 
Reverse Recovery Time t 
Reverse Recovered Charge 
(Е = Ig, а/а = 100 A/us Qrr 1.0 Пе 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


4-412 


ғ Siliconix SMP11P20, SMP9P15 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos - DRAIN-TO-SOURCE VOLTAGE (У) 


SMP11P20, SMP9P15 5 2 4 Siliconix 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


incorporated 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical лек Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Ds Gere SMP20P10 
SMP16P06 _ 
MOSPOWER | P-Channel Enhancement Mode Transistors2 


TOP VIEW 
PRODUCT SUMMARY TO-220AB 


PART М(вв)р58 | Гре(оп) Гр 
NUMBER | (VOLTS) (OHMS) (AMPS) 


SMP20P10 


2 DRAIN | 
3 SOURCE 123 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


Junction-to-Ambient 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
?Negative signs for current and voltage values have been omitted for the sake of clarity 


4-415 


incorporated 


SMP20P10, SMP16P06 | gg Siticonts 


ELECTRICAL CHARACTERISTICS (Т. = 25°С unless otherwise noted) Бо Channel Device ited tor сату 


PARAMETERS/TEST CONDITIONS Symbol | Ма. | тур. | 
Drain-Source Breakdown Voltage SMP20P10 M BR)DSS 100 
Vas = 0, Ip = 250 ЦА SMP16N06 60 
Gate Threshold Voltage 
Vos= Vas. ID = 250 ДА Vas(th) | зо | - | 4 | 
Gate-Body Leakage 
Vps= 0, Vas = +20 V lass nA 
Zero Gate Voltage Drain Current | 250 
Vps = У(вв)о55. Vas = 0 055 
Zero Gate Voltage Drain Current | 1000 НА 
Vps = 0.8 x V(BR)DSS „Мас = 0, Т) =125°C DSS 
On-State Drain Current2 SMP20P10 | | 20 А 
Vps = 10 V, Vas =10V SMP16P06 D(on) 16 
Drain-Source On-State Resistance? SMP20P10 | p 0.15 0.20 
Vas = 10 У, |) = 10A | SMP16P06 | DS(on) 0.19 0.30 


Drain-Source On-State Resistance 2 SMP20P10 | 
Vas = 10 V, Ip» 10 A, Ty = 125°C SMP16P06 


Forward Transconductance 2 
Vps =15 У, Ip» 10А 


Input Capacitance 

Output Capacitance | 

Reverse Transfer Capacitance 

Total Gate Charge Vps = 0.5 x Увв) 055, 
Мае = 10 V, In = 20A 

Gate-Source Charge 2 Э | 
(Gate charge is essentially 
independent of operating 

Gate-Drain Charge temperature) 

Turn-On Delay Time | Мрр = 40 V ‚В p= 4.00 


Turn-Off Delay Time 


Fall Time 


[= 10A, УбЕМ= 10 V 


Ад = 4.70 


(Switching time is essentially 
independent of operating 
temperature) 


| SMP20P10 
Continuous Current SMP16P06 


SMP20P10 


1 
Pulsed Current SMP16P06 


Forward Voltage? SMP20P10 
le + 14, Vag=0 | SMP16P06 | 


Reverse Recovery Time 
Ir = 15, dip/dt = 100 А/ц8 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 psec, Duty Cycle « 2% 


4-416 


т Siliconix SMP20P10, SMP16P06 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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C — CAPACITANCE (pF) 
Vgs — GATE-TO-SOURCE VOLTAGE (V) 


0 15 30 45 60 75 
Vos — DRAIN-TO-SQURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 
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SMP20P10, SMP16P06 52: Siliconix 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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25 200 
100 I— 
= whe |мефей | | || ЕЕ 10 из 
= ЕТІНЕ 
= 5 | Ц ОЕМ 100 us] |. 
= = — Lille SENET E 
5 = ПИШУ ДЕНЕ 
ы 
Е = о ТИ ү 
= ч қ-ғы pope EE 
о = iTo 29°С РАНА 
са ~ 
| Single Pulse Sure 
а HTN 
ae 
| ШИ рс | 
0 25 50 75 100 125 150 100 500 
Тс- CASE TEMPERATURE (°C) Vos - КҮТЕТІН VOLT AGE (V): 


loperation in this area may be limited by DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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м WAVE PULSE DURATION ior 


р: 00 SMP25NO6 
ӘМР25М05 | 
MOSPOWER N-enapnel Enhancement Mode Transistors 


PRODUCT SUMMARY ALD 


Увв)овв | l'ps(on) Т 
| (VOLTS) (ОНМ5) (АМР5) 
NNR SS 


ТО-220АВ 


МОМВЕН 


SMP25N06 
5МР25М05 


1 САТЕ 


2 DRAIN — 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс< 25°C unless otherwise noted) 


Drain-Source Voltage 


Gate-Source Voltage 
Те 125°C 
Te = = 100°C 
Pulsed Drain Current! 


Power Dissipation 
Operating Junction & Storage Temperature Range Т), Tstg -55 to 150 
Lead ерене (1/16” from case for 10 secs.) — 1] | 


Vos 


^ 
с? 
A 
i 
+ 
о 


Continuous Drain Current 


+ 
- dnm 
о | л |о 
— 
о |- | 
о lolo 
Bm 


— 
С) 
и 
гә 
өл 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE symbol 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


|. 4-419 


incorporated 


SMP25N05, SMP25N06 E т Siliconix 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Symbol 

Drain-Source Breakdown Voltage SMP25N06 ViBR DSS 

Vas = 0, Ip = 250 pA 5МР25М05 
Gate Threshold Voltage V 

Vps* Vas: ID= 1000 pA GS (th) 
Gate-Body Leakage | 

Vps= 0, Vas = +20 V GSS 
Zero Gate Voltage Drain Current | 

Vos = М(вв)рв5. Vas = 0 055 
Zero Gate Voltage Drain Current рга 


Vps = 0.8 х Viprypss , Уа5= 0, Ty =125°C 


On-State Drain Сиггеп! 2 SMP25N06 | | 35 
Vps = 5V, Vas = 10 М 5МР25М05|  D(on) 35 

Drain-Source On-State Resistance? SMP25N06 0.05 
Vas = 10V, Ір = 12.5 А 5МР25М05 'DS (on) 0.05 

Drain-Source On-State Resistance ? SMP25NO06 | r 0.08 
Vas = 10 V, Ip = 12.5 A, Tj = 125°C 5МР25М05| DS(on) 0.08 


Forward Transconductance 2 ЕЖ 
Vps 215 V, 1р = 12.5 А 
Vos = 0.5 х V(BR)DSS: 


М5 = 10 V, у= 25A 
: (Gate charge is essentially 
[Turn-On Delay тте | 


temperature) 


Мрр = 30 V, Ry = 2.40 


1р 212.5 A, VggN- 10 V 


Ва- 4.70, 


(Switching time is essentially 
independent of operating 
temperature) 


ji 
e 
г 
о 
-. 
+ 
eo 
e 

о 

^l 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т,)- 25°C unless otherwise noted) 


5МР25М06 
5МР25М05 


5МР25М06 
5МР25М05 


Sontinuous Current 


Pulsed Current! 


Forward Voltage? 5МР25М06 
Ір-іс, Vasg= 0 SMP25N05 


Reverse Recovery Time 
ЈЕ =Ig, dip/dt = 100 А/уз 


Reverse Recovered Charge 
IE = Is, dip/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 psec, Duty Cycle < 2% 
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"X Siliconix SMP25N06, SMP25N05 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics | FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


gp, — TRANSCONDUCTANCE (5) 
DS(on) ^ ON-RESISTANCE (O) 


lp — DRAIN CURRENT (А) lo — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


КІСЕ NN 


2500 


2000 | 


1500 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


0 10 20 30 40 50 — 0 10 20 30 40 50 
Vos — DRAIN-TO-SQURCE VOLTAGE (V) 00 — TOTAL GATE CHARGE (nC) 


SMP25N06, SMP25N05 Siliconix 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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vs. Case Temperature 
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Operation in this area may be limited by 'DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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0 1 
SQUARE WAVE PULSE DURATION (вес) 


gro SMP60NO06, 60М05 


Md SMPS50NO6, 50М05 
MOSPOWER N-Channel Enhancement Mode DUUM 


PRODUCT SUMMARY 


V(BR)DSS 
(VOLTS) 


TOP VIEW 


PART 
NUMBER 


TO-220AB 


SMP60NO6 


1 GATE 
SMP50N05 50 0.028 50 2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (To= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | BONO6 | 
Gate-Source Voltage Vas t 40 
| so | во | в 


200 


| 125 125 125 
W P 
Operating Junctíon & Storage Temperature Range Ty; Тека -55 {о 150 
: ° 
С 
Lead Temperature (1/16" from case for 10 secs.) L 


Continuous Огап Current 


A ол 
e e e 
+ 


~ 

Фо 

O | о 

~ 

> | о 

о!) о 
В 
-à 

NO 

о { со | on 

о j- 

ЕЕ 


Pulsed Drain Current! 


= 
С) 
ul 
№ 
cn 
о 
О 
+ о 
= 
ro 
л 


Power Dissipation 


THERMAL RESISTANCE RATINGS | 


'!Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


4-423 


SMP60N06, 6МР60М05 | gg sitcoms 
SMP50NO6, 5МР50М05 incorporated 


ELECTRICAL CHARACTERISTICS | (Ty = 25°С unless otherwise noted) 


Drain-Source Breakdown Voltage SMP60NO06,50N06 
Vas = 0, lp = 250 ЦА 5МР60М05,50М05 


Gate Threshold Voltage 
Vps- Vas. !D = 1000 pA 


5 


-+ 
© 


ike 


loss 


Zero Gate Voltage Drain Current 
Vps = 0.8 х V(BR)DSS „Ма5= 0, Ty =125°C 


On-State Drain Current2 SMP60N06,60N05 
Vps = 25 V, Vag =10V — SMP50N06,50N05 


Drain-Source On-State Resistance? SMP60N06,60N05 
Vas = 10 V, Ip» 30A 5МР50М06,50М05 


0.019 0.023 
0.023 0.028 


0.025 0.030 
0.030 0.036 


Drain-Source On-State Resistance 2 SMP60N06,60N05 
Vas = 10 У, Ip = 30A, Ty = 125°C 5МР50М06,50М05 


рач 
Со 


2900 3500 


1500 


со 


500 


Мрѕ= 0.5 x Vignjpss 
Vag = 10 У, Ip = 60A. 


En 
сл 


(Gate charge is essentially 
independent of operating 
temperature) 


Ip? 30A , УбЕМ= 10 V 


Ва = 2.54, 


Q 
о 


гә ғо оз 


(Switching time is essentially 
independent of operating 
temperature) 


N 
eo 


5МР60М06,60М05 
Continuous Current 5МР50М06,50М05 


1 5МР60М05,60М05 
Pulsed Current 5МР50М06,50М05 


Forward Voltage? SMP60NO6, 60N05 
ЈЕ < Те, Vas- 0 | ЗМР5ОМО6 50305 


Reverse Recovery Time 
ЈЕ = ls, dipg/dt = 100 A/s. 


Reverse Recovered Charge 
IF = Is, dip/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-424 


E ад 
| ос 
о о 


о 
© 

: 
О 


~ 
сл 
— 
e 
eo 
] 
o 


TX Siliconix SMP60N06, SMP60N05 
incorporated SMP50N06, SMP50N05 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
50 r- | | 
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Мата ге (л 


C — CAPACITANCE (pF) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


5.0 
00 00 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) Е — TOTAL GATE ев We 
4-425 


Siliconix 
incorporated 


FIGURE 8: Typical Source-Drain Diode 


C Unless otherwise noted) 


o 


FIGURE 7: On-Resistance vs. Junction Temperature 


PERFORMANCE CURVES (25 


SMPGONO6, SMP60NO5 
SMP50NO06, ЗМР50МО5 
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ЈЕ торша SMV1P10, SMV1P06 
MOSPOWER P-Channel Enhancement Mode Transistors? 


TOP VIEW 


PRODUCT SUMMARY 
PART | VBR)DSS | 'ps(on) Гр 1 Т А 
NUMBER | (VOLTS) | (OHMS) (AMPS) | 211 i 
4-PIN DIP 1 GATE 
MV1P 4: 
3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbo 


Drain-Source Voltage Vps 
Gate- Source Voltage Vas 


Та = 2556. 1 


+ 
4A 
e 


Continuous Drain Current 
TA = 100?C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 


JA 
ТА =25°С 


| сә 
ч! . 
- о e 


Power Dissipation 


Ta = 100°С 


Operating Junction & Storage Temperature Range Ty, Тека 
Lead Temperature (1/16” from case Тог 10 secs.) ТІ. 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient RthJA 


Symbol 


'Pulse width limited by maximum junction temperature 
?Negative signs for current and voltage values have been omitted for the sake of clarity 


4-427 


Siliconix 
incorporated 


SMV1P10, SMV1P06 


д 


ELECTRICAL CHARACTERISTICS (Ту = 25°С unless otherwise noted) P-Channel Device са tor сату 


PARAMETERS/TEST CONDITIONS | Symbol | Ми. | Тур. 
Drain-Source Breakdown Voltage SMV1P10 100 
Gate Threshold Voltage 

Vos= Vas. 1р = 250 uA 


Gate-Body Leakage | | | 
Vps* 0, Vag = £20 V 958 


Zero Gate Voltage Drain Current | 
Vos = V(BR)DSS , Vas = 0 DSS 
Zero Gate Voltage Drain Current ws] 


Units 


= 


o ~ 
о |б 
ale || + || - |Е 


ах. 


A 


500 


5 
> 


Vps = 0.8 x Увв)05з , Vas= 9, Т) =125°С 1058 
On-State Drain Current? SMVIP10| | 0.70 
Vps = 5.0 V, Vas = 10V SMV1P06 D (оп) 0.60 


Drain-Source On-State Resistance? SMV1P10 " 
Vas = 10 У, |) = 0.3 А SMV1P06 DS(on) 


Drain-Source On-State Resistance 2 SMV1P10 


1.0 
1.2 
1.6 
Vas = 10 V, Ip = 0.3A,Ty = 125°C SMV1P06 2.0 
Forward Transconductance 2 б Е 
Vps = 15 V, Ір = 0.3 А fs : 
Input Capacitance 150 250 
Output Capacitance ee 120 
| Reverse Transfer Capacitance 


го 
о 
I 
Cc 


Total Gate Charge Vps = 0.8 x Увв) 058, 


Мае = 10V, 15 = 0.70 A 

G , 
Gate-Source Charge 5 ч 
(Gate charge is essentially 


independent of operating 
Turn-On Delay Time Мр = 40 У , Ву = 13040) ETH 
- | Ва = 250, 
Turn-Off Delay Time EUN 
(Switching time is essentially 
. independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту = 25°С unless otherwise noted) 


со -. 
N В И 
л о 
~ 
сл 
3 о 
О т 


сл 

сл 
] 

сл 


PARAMETERS/TEST CONDITIONS Symbol | Min | Typ. | Max. | Units | 
=o wml. [= ШЕШЕ: 
A 

Forward Voltage? SMV1P10 5.5 
Reverse Recovery Time { | 

ЈЕ = 15, dipg/dt = 100 A/us rr 70 
Reverse Recovered Charge | 

[Е = Is, dig/dt = 100 A/S Qrr 0.20 uC 


1 Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-428 


Siliconix 
incorporated 


SMV1P10, SMV1P06 


PERFORMANCE CURVES (25°с unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


Іп - DRAIN CURRENT (А) 


0 2 4 6 8 10 
Vos - DRAIN-TO-SQURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


gj, — TRANSCONDUCTANCE (5) 


0 0.5 1.0 1.5 2.0 2.5 
ІП — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


C — CAPACITANCE (pF) 


0 10 20 30 40 50 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


Ip — DRAIN CURRENT (4) 


проса) ^ ON-RESISTANCE (Q) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 2: Typical Transfer Characteristics 


Ves - GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


0 | 0.5 1.0 1.5 2.0' 2.5 3.0 
ІП — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


0 2.5 5.0 7.5 10.0 12.5 
Qg — TOTAL GATE CHARGE (nC) 
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SMV1P10, SMV1P06 5 21 Siliconix - 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
| 100 : 


aston) ^ ON-RESISTANCE (0) 
(NORMALIZED) 


ls — SOURCE CURRENT (А) 


Tj — JUNCTION TEMPERATURE (°С) 


Мер — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 9: Maximum Avalanche and Drain 
Current vs. Ambient Temperature 


FIGURE 10: Safe Operating Area 


ш 
ч = ен вас Th Ей 
ОУ LATINAE ТҮНІ 


| нл. чат а и пп ши. — ишш 
Е ЧА ШНА, ЛЕВЕ єг Тт 
L| ИТМИ NTTTIIMN1ms 
И У РУМА ON UI 
ДАДА NUT | 
ШЫ LNN є 
с АЕ ЕЕН 10 ms 
пап a Башан 
к са ж ||| EE 15011 БЕЛЕ БЕН ЕШ 
| Чаша а 1 IT| 


NL 
TII od T 
ШЕНІ од 

100 500 
Vos — DRAIN-TO-SOURCE VOLTAGE (У): 


Operation in this area may be limited by DS(on) 


CURRENT (A) 
Ip — DRAIN CURRENT (A) 


O 25 50 75 100 125 150 
Та“ AMBIENT TEMPERATURE (°C) 
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incorporated 


MOSPOWER 


|: `` SMV1P20, SMV1P15 


P-Channel Enhancement Mode Transistors 2 


PRODUCT SUMMARY TOP VIEW 


PART ViBR)DSS | Гов(оп) Гр 
= E np rc 


SMV1 БІЗ 


4-РІМ DIP 1 САТЕ 
(Similar to ТО-250) 2 SOURCE 
3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 
Gate-Source Voltage 


ТАЕ 0536 


SMV 


Symbo 


H 

№ 
~ је 
о |o 
{+ 
+ 
© 


~ 
о 


Continuous Drain Current 


ТА = 100°C 


Pulsed Drain Current! | 
Avalanche Current (see figure 9 ) 


= 25°C 


го 

о о 
аша 3 
. ~ 
~ о e 


0.30 


Power Dissipation 
= 100°C 


Operating Junction & Storage Temperature Range Tetg -55 to 150 
Lead Temperature (1/16" from case for 10 secs.) к= == 


о e e 
— . -— „ . 
; EN я 

© о» сл 


+ 
pi 
о 


THERMAL RESISTANCE RATINGS 


| THERMAL RESISTANCE 


Junction-to-Ambient 


Symbol 


РАЈА 


'Pulse width limited by maximum junction temperature 
?Negative signs for current and voltage values have been omitted for the sake of clarity 


4-431 


Siliconix 
incorporated 


SMV1P20, SMV1P15 


Д 


ELECTRICAL CHARACTERISTICS (Ty= 25°С unless otherwise noted) В-Сһаппе! Device | tor clarity 


PARAMETERS/TEST CONDITIONS ‚| Symbol | ма | Typ. Units 


Drain-Source Breakdown Voltage SMV1P20 
Vas 20, Ip = 250 ЏА SMV1P15 | (BR)DSS 150 


Gate Threshold Voitage 


V 

Урѕ= Vas: 10 = 250 pA | се 

Сате-Воду | еакаде | 
Vps= 0, Vas = +20 V | GSS 


A 


сл 
о 
о 
5 

> 


Zero Gate Voltage Drain Current 1 
Vps = V(BR)DSS » Vas = 0 DSS 


Zero Gate Voltage Drain Current 
Vps = 0.8 х V(BR)DSS , Vas- 0, Ty =125°C 


г 
> 


SMV1P20 
SMV1P15 


On-State Drain Current? 
Vps = 5.0 V, Vas = 10V 


Drain-Source On-State Resistance? SMV1P20 
Vas = 10 У, |) = 0.3A SMV1P15 


Drain-Source On-State Resistance 2 SMV1P20 
Vas = 10 V, Ip» 0.3 A, Tj = 125°C SMV1P15 


Forward Transconductance 2 
Vps =15 V, Ір = 0.3 А Sts 


Total Gate Charge 


AO ~ 
ада сл 
о 


— 4 oo 


сл 4» 
ho] orm 
со © 


-1 

со 

о 
— (АТ 
e о 
с о 


гә 


Vos = 0.8 x VIBR)DSS: 
Vas = 10 V, Ip = 0.40 А 


— 


Gate-Source Charge 


Gate-Drain Charge 
Turn-On Delay Time Мрр = 100 V, Ај = 3300 


O 


(Gate charge is essentially 
independent of operating 
temperature) 


= 


Ва = 25 0, 
Turn-Off Delay Time 
__| (Switching time is essentially 
. independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS — (Tj = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Mis SMV1P20 
Continuous Current SMV1P15 


A 
л 


ч e o ed 
оо Ол © o с о 


~ 
сл 


~ = о 
сл o -. сл 


o 


~ 
со 


Тур. 


s = 
6 o 


Pulsed Current! Eu Eis ISM 


SMV1P20 


Forward Voltage? 
SMV1P15 


Е + 15, Vas=0 
Reverse Recovery Time 
ЈЕ = Is, dip/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/S Qrr 


Ags, ете. 
по roo | ar 


100 


! Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Ss Siliconix SMV1P20, SMV1P15 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
' 1.25 | / | 


= “= 1.00 
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а: ac 

ac c 0.75 
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C C 

= 2 

= << 0.50 
ac ac 

са сз 

| | 

ге ше 0.25 

Vos - DRAIN-TO-SOURCE VOLT AGE (V) 
FIGURE 3: Typical Transconductance 
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0 0.5 1.0 1.5 2.0 2.5 0 0.25 0.50 0.75 1.00 1.25 1.50 
Іп - DRAIN CURRENT (А) lg — DRAIN CURRENT (A) 


FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) Qg — TOTAL GATE CHARGE (nC) 


SMV1P20, SMV1P15 TE Siliconix 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 


2.25 29 ТЗ 
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FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Ambient Temperature | 
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СЕНЕН 
0.005 


0 
0 25 50 75 100 125 150 1 10 100 1000 
T,— AMBIENT TEMPERATURE (С) Vos - DRAIN-TO-SOURCE VOLTAGE (V): 


Operation in this area may be limited by DS(on) 
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$F gom VNO606L, VNO606M 
BSR66 
MOSPOWER | 


N-Channel Enhancement Mode Transistors 


TO-92 TO-237 


PRODUCT SUMMARY | FRONT VIEW FRONT VIEW 
PART | УВА)р55 | DS(on) | |р PACKAGE | 
NUMBER | (VOLTS) | (OHMS) | (AMPS) | OPTION | 
1 SOURCE 1 SOURCE 
3 0.33 2 GATE 2 GATE | 
3 РВАМ | 8 DRAIN 
VNO606M ши 3 0.37 ТО-237 
ie 123 
VNO606L | VN0606M| . BSR66 
Drain-Source Voltage V 
за 4 
Gate-Source Voltage + 30 + 30 


PARAMETERS/TEST CONDITIONS Symbol 
Continuous Drain Current 


Pulsed Drain Current! - 


Power Dissipation 


Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol TO-92 TO-237 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-435 


| Siliconi 
VNO606L | ү осоро ел 


ELECTRICAL CHARACTERISTICS (Ta= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Units 


Typ. 


o 
< 
3 
c 
о 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage V 
Vps* Vas, Ip» 1 ПА GS (th) 


~ 
о 


о 


Gate-Body Leakage | 
Vps= 0, Vag = +15 V GSS 


Zero Gate Voltage Drain Current | 
Vos = 48 V, Vas = 0 DSS 


+100 


nA 


Zero Gate Voltage Drain Current | 
Vos = 48 V, Vas= 0, Т) =125°C DSS 500 
On-State Drain Current2 | 
Vps = 10V, Vas =10V D (on) 


-. 
C 


Drain-Source On-State Resistance? 
Vas = 10 V, [р= ТА 


Drain-Source On-State Resistance 2 r 
Vas = 10 У, |) = 1A, Tj = 125°C 


Forward Transconductance 2 
Vps =10 V, lp = 0.5A 


9 fs | 
Common Source Output Conductance | 
Vps =10 У , |р= 0.1A Tod 


ғо 
о 


= 
о 
сл 
о 


3 
o 


e 


T 
o 


Input Capacitance 


Output Capacitance 


"о 
п 


Reverse Transfer Capacitance 


Мур =25V , Ву = 2340, 


Turn-On Time Ip? ТА, 
VGEN= 10 V 
Ва = 260, 


(Switching time is essentially 
independent of operating 
temperature) 


Turn-Off Time 


TO-92 Only 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Forward Voltage? 
[Е = 16 = 0.33 A, Vag- 0 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


Units 


o 
Со 
о 
А 
го 
- | Н 


4-436 


ғ Siliconix VNO606L, VN606M 
incorporated BSR66 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


= = 
H - 
а = 
ac са 
Oc ас 
22 = 
CO C 
z z 
= = 
ac oc 
са сі 
| | 
Zo е 
0 2 4 6 8 | 10 
Vos - DRAIN-TO-SOURCE VOLTAGE (У) Vas - GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance | FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
Poston) ^ ON-RESISTANCE (0) 


06 0.2 0.4 0.6 _ 0,8 1.0 9% 0.4 0.8 1.2 1.6 2.0 
Іп — DRAIN CURRENT (А) Іп — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


— 
~ 


C — CAPACITANCE (pF) 


ОЖ 


. Ygs - GATE-TO-SOURCE VOLTAGE (V) 


ма 


0 100 200 300 400 500 600 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (pC) 


4-437 


— 
VNOGOGL, умововм b: qo 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: 2152 Source-Drain Diode 
ward Voltage . 
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0 25 50 75 100 125 150 1 10 100 200 
Т, = AMBIENT TEMPERATURE СС) Vos - DRAIN-TO-SOURCE VOLTAGE (V): 


1 Орегабол in this area тау be limited Бу DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Ambient (ТО-92) 
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THERMAL IMPEDANCE 


NORMALIZED EFFECTIVE TRANSIENT 


072 107! 1 


| | 
Г 
| 
1 
ERR WAVE PULSE DURATION (ес) 


б 24 Siliconix VNO606L, VNO606M 
incorporated BSR66 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 12: Low Veltade Output Characteristics FIGURE 13: Ohmic bau Characteristics 
100 | 


во | d | Жу. 


5 VE Е 
ја 
| Zee — 

0 0.4 0.8 1.2 1.6 2.0 0 1.0 2.0 3.0 4.0 5.0 


Vos - ORAIN-TO-SOURCE МОСТ AGE (V) Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


Ip — DRAIN CURRENT (m4) 
Іп — DRAIN CURRENT (А) 


FIGURE 14: On-Resistance vs. Gate FIGURE 15: Off State Current 


IN в. 


Coston) ^ ÜN-RESISTANCE (0) 
Inss - LEAKAGE CURRENT (nA) 


Ves — GATE-TO-SOURCE VOLTAGE (У) Тс- CASE TEMPERATURE (°C) _ 
FIGURE 16: Switching Effects on Drive Resistance | FIGURE 17: Effects on Load Conditions 
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| | Sili 1 
VNOGOGL, умововм XE а 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 18: Equivalent Input Noise Voltage FIGURE 19: Threshold Region 
vs. Frequency | 
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FIGURE 20: Output Conductance 
vs. Drain Current 
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21: Transient Thermal Response (TO-205AD) 
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THERMAL IMPEDANCE 


Ее 

2 
2. PER UNIT BASE = Rinya = 170 °C/W 
3. Тм Тд= Pom ЈА) 202 
5 1.0 5 10 50 100 500 1K 5K 


ќу = SQUARE WAVE PULSE DURATION (sec) 


NORMALIZED EFFECTIVE TRANSIENT 
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Ж сео VNO808L, 2М6661 
VNO808M, B 
MOSPOWER ШЕ 


N-Channel Enhancement Mode Transistors 


TO-92 TO-237 
FRONT VIEW FRONT VIEW 
PRODUCT SUMMARY 
PART | (BR)DSS | DS(on) ID | PACKAGE | 1 SOURCE 1 SOURCE 
NUMBER | (VOLTS) (OHMS) (AMPS) 2 GATE 2 GATE 
3 DRAIN 3 DRAIN 
123 


BOTTOM VIEW 


1 DRAIN 
2 GATE 
. 3 SOURCE 


Pulsed Drain Current! 


Power Dissipation 


ТА 
Operating Junction & Storage Temperature Range Tj. Tetg —55 to 150 
Lead Temperature (1/16" from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol ТО-205 | TO-237 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-441 


Siliconix 
incorporated 


VNO808L 


д 


ELECTRICAL CHARACTERISTICS (T,= 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


o 
< 
3 
о 
2 


Drain-Source Breakdown Voltage 
Мас =0, Ip = 10 pA 


Gate Threshold Voltage V 
Vos= Vas, Ip» 1 mA GS (th) 

Gate-Body Leakage | | | 
Vps* 0, Vas =+15\ | GSS 


Zero Gate Voltage Drain Current | 
Vps = 64 V, Vas = 0 


= 
> 


Zero Gate Voltage Drain Current | 
Vps = 64 V, Vas= 0, Тј =125°С 055 


On-State Drain Current2 | 
Vps = 10V, Vas =10V D(on) 


Drain-Source On-State Resistance? Е 

Vas = 10 У, БЕТА DS(on) 

Drain-Source On-State Resistance 2 тоздоп) | 
Ifs 


к 
Vas =10V, Ір = 1А, Тј = 125°C DS(on) 


Forward Transconductance 2 
Vps =10V, Ір-0.5А 


Common Source Output Conductance 
Vos =10 V , Ip = 0. 


| Input Capacitance 


оз 
e 
eo 
T 


Output Capacitance 


о 
> 


Reverse Transfer Capacitance 


Vpp = 25 V , Ву = 23 
Ip? ТА, 

VGEN= 10 V 
Ва = 250 


(Switching time is essentially 
independent of operating 
temperature) 


Turn-On Time 


|е 
ES 
TO-92 Only 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Тд= 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS Symbol 


Continuous Current 
Pulsed Current! 


Forward Voltage? 
lp zig = 0.29 A, Vag- 0 


Turn-Off Time 


ISM 
$ 


V 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


4-442 


TE Siliconix VNO808L, 2М6661 
| . incorporated VN0808M, BSR67 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


15 = DRAIN CURRENT (А) 
Ip — DRAIN CURRENT (A) 


0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) Vas - GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


ges — TRANSCONDUCTANCE (S) 
aston) ^ ON-RESISTANCE (0) 


lg — DRAIN CURRENT (4) lg — DRAIN CURRENT (4) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Vas — GATE-TO-SOURCE VOLT AGE (V) 


0 100 __200 _ 300 _ 400 500 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) 04 - TOTAL GATE CHARGE (pC) 
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VNO808L, 2N6661 " Siliconix 
умововм, BSR67 incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature .FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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lOperation in this area may be limited by DS(on) 


PAURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Ambient (TO-92) 
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THERMAL IMPEDANCE 


АА ш ----- mone H—— па 
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SQUARE WAVE PULSE DURATION (а? 


NORMALIZED EFFECTIVE TRANSIENT 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


Ip — DRAIN CURRENT (mA) 


роса) ^ ON-RESISTANCE (Q) 


t— SWITCHING TIME (ns) 


FIGURE 12: Low Voltage Output Characteristics 
100 | 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 14: On-Resistance vs. Gate 
7 to Source Voltage 


Vas — GATE-TO-SOURCE VOLTAGE (V). 


FIGURE 16: Switching Effects on Drive Resistance 
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Ке — GENERATOR RESISTANCE (0) 


Іп — DRAIN CURRENT (А) 


t— SWITCHING TIME (ns) 


lpss — LEAKAGE CURRENT (nA) 


VNO808L, 2N6661 
VN0808M, BSR67 


FIGURE 13: Ohmic Region Characteristics 


0 1.0 2.0 3.0 4.0 5.0 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 15: Off State Current 


Tc— CASE TEMPERATURE (°С) 


FIGURE 17: Effects on Load Conditions 
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VNO808L, 2N6661 Siliconix 
VN0808M, BSR67 I incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 18: vie cili Input Noise Voltage FIGURE 19: Threshold Region 
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FIGURE 20: Output Conductance 
vs. Drain Current 
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FIGURE 21: Transient Thermal Response (TO-205AD) 
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4-446 


FF incorporates VN10KM, VN0610L 
MOSPOWER ID 


N-Channel Enhancement Mode Transistors 
Zener Diode Protected Gate | 


TO-92 TO-237 ТО-206 АС 
FRONT VIEW BOTTOM VIEW 


PRODUCT SUMMARY 


O1 
PART | WBR)DSS | 'ps(on) Гр PACKAGE 02. 
NUMBER | (VOLTS) | (OHMS) | (AMPS) | OPTION | 03 
1 DRAIN 
| i 2 GATE 
E w | s | от ines 123 UUU з SOURCE 
| 2 САТЕ 
| 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Ta= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | VN10KM | VNO610L | VN10KE 
ШЕГЕ ШЕГІН 


| Vos | в | 
V 
Gate-Source Voltage +15,-0.3| +15,-0.3 +15,-0.3 
11 А 
.0 
үү 
12 


0. 


Continuous Drain Current 


Pulsed Drain Current! 


Power Dissipation 


Operating Junction & Storage Temperature Range Ty, Tstg —55 to 150 
Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol | TO-237 | TO-92 | TO-206 


1риѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


VN10KM 


ELECTRICAL CHARACTERISTICS (Ta= 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
V = 0, Ip = 100 pA 


Gate Threshold Voltage 
УМр5 = Ves: Ip = 1 mA 


Gate-Body Leakage 
Vps= 0, Vas = 15 V 


Zero Gate Voltage Drain Current 
Vps = 45 М, Vas = 0 


On-State Drain Current2 
Vps = 10V, Vas =10V 


Drain-Source On-State Resistance? 
Vas =5V, 1р = 0.2 А 


Drain-Source On-State Resistance 2 
Vas =10V, Ip = 0.5 А 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 0.5 A, Тј =125°C 


Forward Transconductance 2 
Vps =10 V, р = 0.5 А 


Common Source Output Conductance 
Vps =10V , Ip=0.5A | 


при СараоКапсе 
Output Capacitance 


Reverse Transfer Capacitance 


Мр = 15 V ; R= 2340, 
Turn-On Time Ip 7 0.6 A, 
VGEN= 10 V 
Вс = 254, 
Turn-Off Time (Switching time is essentially 
independent of operating 
temperature) 


TO-92 Only 
SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS  (TA- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Continuous Current КЕ 


Is 
ISM 
5 


Ривед Current! 
Forward Voltage? V 
lp = 15 = 0.31 A, Мав- 0 YSD 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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TE Siliconix VN10KM, VNO610L 
incorporated VN10KE : 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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VN10KM, VNO610L 
VN10KE 


Siliconix 
incorporated 


Ж 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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(NORMALIZED) 
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Tj — JUNCTION TEMPERATURE (°C) 


FIGURE 9: Maximum Avalanche and Drain 
Current vs. Ambient Temperature 
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FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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ls — SOURCE CURRENT (A) 
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Мор — SOURCE -TO- DRAIN VOLTAGE (V) 
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FIGURE 10: Safe Operating Area 
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2 FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Ambient (ТО-237) 


THERMAL IMPEDANCE 


Жең Ж 
mn ИИЙ 
AF 


NORMALIZED EFFECTIVE TRANSIENT 


——— 


LLLI ЕЕ == 
0.1 

ЕШ == --т 
0:06 == == -- 


зере mute ЕЕЕ 


1072 10 
ET WAVE PULSE DURATION (sec) 


TE Siliconix VN10KM, VNO610L 
incorporated VN10KE 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 12: Low Voltage Output Characteristics | FIGURE 13: Ohmic Region Characteristics 
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| Siliconi 
Voces рне ЖА ішек, 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 18: Equivalent Input Noise Voltage FIGURE 19: Threshold Region 
vs. Frequency | 
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” Siliconix 
Ве incorporated VN201 OL 
| N-Channel Enhancement Mode Transistors 
MOSPOWER 


PRODUCT SUMMARY | TO-92 Ра E 


PART V(BR)DSS Гр (оп) Гр | РАСКАСЕ | | 
көкек y3 wE re cry 


meg OL p 92 


1 SOURCE 
2 GATE 
3 DRAIN 


= 
№ 
сә 


ABSOLUTE MAXIMUM RATINGS (тд = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS VN2010L 


Drain-Source Voltage 


Т 3252 


ТА = 100°C 
Pulsed Drain Current! ЕГЕ 


TA = 2550 
КЕСЕ = КЕСЕ 


Continuous Drain Current 


Gate-Source Voltage ыр 


Power Dissipation 


Operating Junction & Storage Temperature Range 


Tstg 
Lead Temperature (1/16” from case for 10 secs.) жн 


-55 10 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol TO-92 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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VN2 | " Siliconix 
ipe | 5 21 - incorporated 


ELECTRICAL CHARACTERISTICS (Таз 25°С unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltag V, 


Gate Threshold Voltage V 
Vps* Vas. 1р = 1 mA GS(th) 


Тур. 


o 
< 
ІН 
с 
е 


Gate-Body Leakage 
Vps* 0, Vas = £20 V 


3 
» 


6) 
о 
o 
H qd 
- ь. 


Zero Gate Voltage Drain Current 
Vps = 160 V, Vas = 0 


Zero Gate Voltage Drain Current | 
Vps = 160 V, Vas= 0, Т) =125°C 055 


= 
> 


On-State Drain Current? 
Vps = 10V, Vas -10У 


Drain-Source On-State Resistance2 


| ~ fe 


Drain-Source On-State Resistance 2 r 14 
Vas = 4.5 V, Ip = 50 mA, Ty = 125°C DS(on) 

Forward Transconductance 2 g 
Vos =15 V, Ip = 100 mA fs 125 


Common Source Output Conductance 


E 
о 


+10 
Ipss p= | ом | по | 


3 
o 


79 


Vps =15 V , Ip = 100 mA 


Input Capacitance | 
Output Capacitance 
Reverse Transfer Capacitance 


Мр = 25 V , Ар = 2504 
Turn-On Time Ip = 100 mA, 
VGEN= 10 V 
Ад = 25 (Y 
Turn-Off Time (Switching time is essentially 
independent of operating 
temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд= 25°C unless otherwise noted) 


т 


№ 
o 
о 


— 
о 


М Í Н 


о 
— 
о 


Pulsed Current’ ISM 


Forward Voltage? 
ТЕ = 15 =0.19 A, Vas=0 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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чт Siliconix VN2010L 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


Іп — DRAIN CURRENT (А) 
Іп — DRAIN CURRENT (А) 


Vos - DRAIN-TO-SQURCE VOLTAGE (V) Vas — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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oston) ^ ON-RESISTANCE (Q) 


0 0.1 0.2 0.3 0.4 0.5 
lg — DRAIN CURRENT (А) lp — DRAIN CURRENT (A) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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VN2010L 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


DS(on) 


NORMALIZED EFFECTIVE TRANSIENT 


— ON-RESISTANCE (О) 


FIGURE 7: On-Resistance vs. Junction Temperature 


(NORMALIZED) 


Ту — JUNCTION TEMPERATURE (°C) 


FIGURE 9: Maximum Avalanche and Drain 
Current vs. Ambient Temperature 
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Normalized Effective Transient Thermal Impedance, Junction-to-Ambient (TO-92) 
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VN2010L 


Siliconix 


incorporated 
PERFORMANCE CURVES (25°C Unless otherwise noted) 


ы 13: Ohmic Region Characteristics 


FIGURE 12: Low Voltage Output Characteristics 
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FIGURE 14: On-Resistance vs. Gate. 
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FIGURE 16: Switching Effects on Drive Resistance 
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Siliconi 
VN2010L ТХ ineéroorated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 18: Equivalent Input Noise Voltage FIGURE 19: Threshold Region 
vs. Frequency 
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FIGURE 20: Output Conductance 
vs. Drain Current 
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FIGURE 21: Transient Thermal Response (ТО-206АС) 
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b: incorporated VN2406L, VN2410L 
BSR76, VN2410M 
MOSPOWER 


N-Channel Enhancement Mode Transistors 


TO-92 TO-237 
FRONT VIEW FRONT VIEW 


PRODUCT SUMMARY 


PART | VBR)DSS | 'DS(on) | Гр PACKAGE 
NUMBER тт _ (OHMS) (AMPS) | OPTION 


123 | 
- 1 SOURCE 1 SOURCE 

10 0.20 ТО-237 2 САТЕ 2 САТЕ 

| ! 3 DRAIN 3 DRAIN 


взе 


кезше Гы» 
тоссун в чк анши 7 


THERMAL RESISTANCE RATINGS 
a 


Junction-to-Ambient RihJA 
'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Power Dissipation 
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Siliconix 
incorporated 


VN2406L 


> 


ELECTRICAL CHARACTERISTICS (Та 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Тур. 


Drain-Source Breakdown Voltage V 
Vas =0, Ip = 100 pA (BR)DSS 240 260 


Gate Threshold Voltage ү 
Vps= Vas, ір = 1 mA GS (th) 


o 
< 
3 
С 
о 


Gate-Body Leakage ; | 
Vps= 0, Vas = +15 V GSS 


њ |І. 
T л 
НЕ № 
= er 
2 о 


Zero Gate Voltage Drain Current 
Vps = 120 V, Vas = 0 


о 
о 
оз 
= 5 
о 


Zero Gate Voltage Drain Current | 
Vps = 120 V, Vas» 0, Ty =125°C 055 


On-State Drain Сиггепї2 
Vps = 15V, Vas = 10 М 


Drain-Source On-State Resistance2 
Vas = 10 V, Ip = 0.5 А 


A 
~ 


-Х 
сл 
— 
A 
Co 


Drain-Source On-State Resistance ? 
Vas = 2.5 V, Ip = 100 mA 


Drain-Source On-State Resistance ? ЕСЕЙ 
9 fs 


— 
N 
ғо 


н 
Vas = 10 У, ре 0.5 А, Ту=125°С DS(on) 


Forward Transconductance 2 
Vps =10 У , Ір = 0.5 А 


Common Source Output Conductance | 


300 


Vps =10М , Ip=0.5A 475 H 
Input Capacitance 110 125 


оз 
о 


тл 
о 


LN 
e 


Output Capacitance 


Reverse Transfer Capacitance 


Turn-On Delay Time 


Мр = 60 У, Ај= 1500 


Rise Time НО MA VGENS TOV 


Rg = 2a, 
Turn-Off Delay Time 


№ 
со 


(Switching time is essentially 
independent of operating 


Fall Time temperature) 


о 
о 
о 
A 


TO-92 Only | 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS  (TA- 25°С unless otherwise noted) | 


PARAMETERS/TEST CONDITIONS 


Continuous Current 


Pulsed Current! 


Forward Voltage? 
IF + 18 , Vas=0 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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ғ Siliconix VN2406L, VN2410L 
| incorporated BSR76, VN2410M 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


= = 
-- - 
= = 
4 ыз 
oz o 
[nd ог 
= = 
ә с 
= = 
= = 
a a 
c са 
| | 
© © 
0 5 10 15 20 25 | 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (S) 
грего) ^ ON-RESISTANCE 00) 


00 07.02. 08.04. 05 0077701. 02 03 04 05 06 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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VN2406L, VN2410L 
BSR76, VN2410M 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 8: Typical Source-Drain Diode 
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FIGURE 10: Safe Operating Area 
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Siliconix 
incorporated 
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VN2406L, VN2410L 
BSR76, VN2410M 


FIGURE 13: Ohmic Region Characteristics 


incorporated 
PERFORMANCE CURVES (25°C Unless otherwise noted) 


Siliconix 


FIGURE 12: Low DA E Characteristics 
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lg - DRAIN CURRENT TU) 


Rg — GENERATOR RESISTANCE (0) 


VN2406L, 


VN2410L 


BSR76, УМ2410М 
PERFORMANCE CURVES (25°C Unless otherwise noted) 


ер NOISE VOLTAGE (nV/VHz ) 


NORMALIZED EFFECTIVE TRANSIENT 


4-464 


FIGURE 18: Equivalent Input Noise Voltage 
vs. Frequency 


lp — DRAIN CURRENT (nA) 


Siliconix 
incorporated 


5 7 1 


FIGURE 19: Threshold Region 


Vps = 190 V 


0.4 
Vas - GATE-TO-SOURCE VOLT AGE (V) 


1000 


20 50 100 200 500 1K 2K x 10K 0 0.2 
f — FREQUENCY (Hz) 
FIGURE 20: Output Conductance 
vs. Drain Current 
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FIGURE 21: Transient Thermal Response (TO-205AD) 
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1. DUTY FACTOR, О ЕСИ 
t2 

2. PER UNIT BASE = Вуд = 170^ C/W 

3. TM 7 Ta= Ром Z tjA (t 


500 


5К 


о WAVE PULSE DURATION (sec) 


b: incorporated VN4012L, VN3515L 
MOSPOWER B 


N-Channel Enhancement Mode Transistors 


TO-92 TO-205 AF 
PRODUCT SUMMARY FRONT VIEW BOTTOM VIEW 
pant  WBR)DSS | DS(on) | Го РАСКАСЕ 
NUMBER | (VOLTS) | (OHMS) | (AMPS) | OPTION 91 
1 SOURCE 02 
VN4012L 400 12 0.16 | ТО-92 | 2GATE o3 
3 DRAIN 
2 GATE 


90 
2N7022 ТО-205 AF 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE | Symbol TO-92 SM TO-205 AF 


'Pulse width limited by maximum junction temperature 


4-465 


ума Siliconix 
| а 5 21 incorporated 


ELECTRICAL CHARACTERISTICS (Ta= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


x 


Drain-Source Breakdown Voltage V, 

Gate Threshold Voltage V | 
Vos= Vas. Ip» 1 тА GS(th) P 

Gate-Body Leakage | | 
Vps= 0, Vas = +20 V GSS +1 +10 nA 


Zero Gate Voltage Drain Current | 
Vos = 360 V, Vag = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS ‚ Vas= 0, Ty =125°C 
On-State Drain Current? | 

Vps = 10V, Vas = 4.5 М 


Drain-Source On-State Resistance? " 
Vas = 4.5 V, Ip = 100 mA DS(on) 12 
| Q 
Drain-Source On-State Resistance 2 r 20 
Vas = 10 V, Ip = 100 mA, Т) = 125°C DS(on) 


Forward Transconductance 2 
Vps =15 V, 1р =100 mA 


Turn-Off Delay Time 


Fall Time 


Мр = 25 V , Ву = 2500 


Ір- 0.1 A, УбЕм- 10V 


Ва = 250 


(Switching time is essentially 
independent of operating 
temperature) 


TO-92 Only 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Pulsed Current | 


Forward Voltage? 
IE =15 , Vas=0 


1 Pulse width limited by maximum junction temperature 
2Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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| g DR d VNTOO8A, VNS008A 
VNTO009A, VNSOO9A 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY 


PART ViBR)DSS | DS(on) Гр 
_ NUMBER aw or mE 


УМТООВА 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol д АДЫР - Ааа 


Drain-Source Voltage im 


BOTTOM VIEW 


1 DRAIN (CASE) 


2 GATE 
TO-204AA (TO-3) 3 SOURCE 


Gate-Source Voltage 


= 25°С 


Continuous Drain Current 
To = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) 


Тс = 25°С 


о 
I 


Power Dissipation 


Te = 100°C 


Operating Junction & Storage Temperature Range Ty, T 24 to 150 
Lead Temperature (1/16” from case for 10 secs.) ао | 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 
Junction-to- Ambient PthJA 


Триве width limited Бу maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Units. 


А 
= 


о 
-. 
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УМТООВА, VNS008A _ ә Siliconix 
УМТ009А, VNS009A | incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


Units 


Drain-Source On-State Resistance2 VNTOO8A,VNSOO8A| r 
Vas = 10 V,Ip=3.0A VNTOOSA,VNSO09A| DS(on) 


Drain-Source On-State Resistance? УМТООВА,ММЗООВА 


Vas = 10 У, Ip = 3.0 А, Т = 125°C VNTOOSA, VNSOO9A} DS(on) 


S(U) 


5.7 

5.7 
Forward Transconductance 2 A 

Vps =15 У, 1р = 3.0 А fs 3.0 


PARAMETERS/TEST CONDITIONS Symbot | ма. | мах | Units | 
Drain-Source Breakdown Voltage ММТООВА,УМТООЗА Мвв) 058 650 
Vas =0, Ip = 2000 pA VNS008A, ММТОО9А 600 v 
Gate Threshold Voltage V 
Мр5= Vas: р = 1000 uA GS(th) 
Gate-Body Leakage | 
Vps= 0, Vas = +20 V GSS nA 
Zero Gate Voltage Drain Current | 
Vps = V(BR)DSS ‚ Vas = 0 DSS 2000 
Zero Gate Voltage Drain Current | | НА 
Vps = 0.8 х Мвдурѕѕ ,Маѕ= 0, Tj =125°C | 055 2000 
On-State Drain Current? VNTO008A,VNS008A 
Vps = 10 V, Vas = 10 V VNTO009A, VNS009A à 
2.0 
XL 
3.75 
6.0 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


= 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


E 
сл 
e 


Coss 
Crss 


tr 


Vps = 0.5 x Мвң)р$5. 


ч 


N 


T 
1 
1 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 325 V, В| = 1300 


Ip- 2.5 A, УбЕМ= 10 V 


На = 4.70, 


оғ | = ~ 
жа | ND 


(Switching time is essentially 
independent of operating 
temperature) 


ур. 
3.3 

40 
4000 
53 

2.9 
26 

15 

20 
45 


5 то 
О т 


PARAMETERS/TEST CONDITIONS Symbol Typ. Units 
! VNTOO8A, VNS008A | 
Continuous Current УМТОО9А VNS009A 


1 ММТООВА,УМ5ООВА | 
Pulsed Current УМТОО9А VNSOOSA SM 


Forward Voltage? ММТООВА ,УМ5ООВА Vsp к= 


ЈЕ = 16, Vas- 0 УМТ009А,УМ5009А 


Reverse Recovery Time t 
ЈЕ = 15, dip/dt = 100 A/us ЈА 


Reverse Recovered Charge 
IF = 15, dip/dt = 100 A/ps Qrr 


ою |. | ле 
on | ^о lon 


gr 
С) 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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B 


Siliconix 
incorporated 


VNTOO8A, VNSOO8A 
VNTOO9A, УМ5ООЗА 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


Іп — DRAIN CURRENT (А) 


де. — TRANSCONDUCTANCE (S) 


0% 


C — CAPACITANCE (pF) 


5 10 15 20 25 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


EN 


pes — d 


21 
гании 
1111 


2,5 5.0 7.5 10.0 12.5 


ІП — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos - DRAIN-TO-SOURCE VOLTAGE (V) 


Іп — DRAIN CURRENT (A) 


Oston) ^ ON-RESISTANCE (Q) 


Vos - GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 2: Typical Transfer Characteristics 


10 


0 2 4 6 8 10 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


O 2.5 5.0 7.5 10.0 12.5 15.0 
p — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


0.5 x У(вв)р55 A 


| ша 
| CAE 
д- 


0.8 x Увв) 055 


ММТООВА, VNS008A Siliconix 
VNTOO9A, VNS009A 5: шере 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Tj — JUNCTION TEMPERATURE (°C) Vso - SOURCE -TO - DRAIN VOLTAGE (V) 
FIGURE 9:. Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 
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= 
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= ші 10 
= = 
= VNTOO9A, VNS009A о 
2 = 
= <x 
о = 1 
| 
59 То = 25°C TSA 
Single Pulse HELLE DEN 
0.11 
0 25 50 75 100 125 150 10 100 1000 2000 
Tc — CASE TEMPERATURE (°C) Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


Operation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 


ши Mane 
= = ЖЕЙ 
2 zm uu En 


--: Па 
= 
2 пате: | zm ШІ 
тә 
аа MR i - pem 


NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE 


107? 10 
UNT WAVE PULSE DURATION (sec) 


YE uaa ммтоовр, VNS008D 
VNTOO9D, VNSOO9D 
MOSPOWER N-Channel Enhancement Mode Transistors 


PRODUCT m 
PART 
NUMBER EE 
[ONE 
LIN 
LIC 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


V VNT 
PARAMETERS/TEST CONDITIONS ЫС Caa == € 


Drain-Source [Drain-Source Мае | 


V 
A 
үү 
Operating Junction & Storage Temperature Range T T, stg 550 to 150 
Lead Temperature (1/16” from case for 10 secs.) ЖООШ ИШИ ИШЛЕ 300 


ТОР VIEW 


DS(on) 


Гр 
(АМР5) 


ТО-220АВ 


О 


1 САТЕ 
2 DRAIN 
3 SOURCE 123 


Continuous Drain Current 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol боз | 
2222: АНРИ 7 жасаш 


Мах. 
1.0 


Junction-to—Ambient PthJA 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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умтоовр, VNS008D DEA ~ 
умто090, VNS009D incorporated 
ELECTRICAL CHARACTERISTICS (т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Symbol 
Drain-Source Breakdown МоКаде VNTO08D,VNTOOSD | y BR)DSS 650 
Vas = 0, lp = 2000 pA мм5оовр VNSOOSD | (BR)D 600 


Gate Threshold Voltage V 
Vps- Vas, !р = 1000 дА GS (th) 


Gate-Body Leakage 


= 
5 


ar | == 
| ~ У | ~, ~ 


Vps= 0, Vas = +20 V lass nn 
Zero Gate Voltage Drain Current | 2000 

Vps = У(вв)ов5. Vas = 0 055 
Zero Gate Voltage Drain Current | 2000 | 

Vps = 0.8 x Увв)озз · Vas= 0, Ty =125°С 055 
On-State Drain Current2 VNTOO8D,VNSO08D | ; 

Vps = 10 V, Vas + 10V VNTO0OO9D,VNSO09D D (on) з 


Drain-Source On-State Resistance? VNTOO08D,VNSO08D| | 
Vas = 10 У, 1р = 3.0 А VNTOO9D,VNSOO9D| DS(on) 
Drain-Source On-State Resistance 2 УМТ0080,УМ50080| | 
Vas = 10 V, Ip» 3.0 А, Ту = 125°C VNTOO9D,VNSOO9D| DS(on) 
Forward Transconductance 2 | 9 3.0 
Vps = 15 V, 1р = 3.0 А f i 
Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 
Turn-On Delay Time 
Turn-Off Delay Time а (он) 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (7) = 25°C unless otherwise noted) 


5(1) 


1200 1500 


о | N> A 

nip А 

оў оз о | 
= 
> 


— 
> 
o 


150 


o 


Vps = 0.5 x Увв) 058, 
Vas? 10 V, Ip = 5.7 А 


O 


(Gate charge is essentially 
independent of operating 
temperature) 


5 


Мр = 325 V, Н| = 130} 


ID= 2.5 А, УВДЕМ 10 V t 
r 


а 


Ада = 4.74, 


(Switching time is essentially 
independent of operating 
temperature) 


A 
o 


an 
NN 
~ 
Р го ~ о 
i o У о 
о 


№ ~ о 
© 


у VNTOO8D,VNSO08D 
Continuous Current . VNTO009D,VNS009D 


1 VNTO08D, VNSO08D 
Pulsed Current VNTO09D, VNSO09D 


Forward Voltage? VNTO008D, VNS008D 
(ела Vase VNTO09D; VNSO09D 


Reverse Recovery Time 
ІР = 15, dip/dt = 100 A/us 


2 
o 


Reverse Recovered Charge 
IF = 15, dip/dt = 100 A/ns 


= 
О 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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-Siliconix 
incorporated 


ммтоовр, VNS008D 
VNTOO9D, VNSOO9D 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


ne мава 5-5% = 


Іп — DRAIN CURRENT (А) 


0 5 10 15 20 25 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 


0 2.5 5.0 7.5 10.0 12.5 
Іп — DRAIN CURRENT (A) 


де, — TRANSCONDUCTANCE (S) 


FIGURE 5: Typical Capacitance 


C — CAPACITANCE (pF) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


Іп — DRAIN CURRENT (А) 


l'DS(on) — ON-RESISTANCE (О) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 2: Typical Transfer Characteristics 


10 


0 2 4 6 8 10 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


0 9 2.5 5.0 75 10.0 12.5 15.0 
ІП — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 


LLL OL. 


0.5 x ViBR)DSS M 


ха 
И 


| +t 0.8 x Увв) 085 
ЖК ЕК 


Ip =5.7A 


20 40 60 80 


100 


Qg — TOTAL GATE CHARGE (nC) 
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умтоовр, VNS008D Siliconix 
VNTOOSD, VNSOO09D б 21 incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 
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0 25 50 75 100 125 150 100 1000 2000 
Те — CASE TEMPERATURE (°C) raga — DRAIN-TO-SOURCE VOLTAGE (У) 


lOperation in this area may be limited by Гр5 (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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| SQUARE WAVE purse DURATION ae 


H v ҮР06101., 2N7019 
MOSPOWER P-Channel Enhancement Mode Transistors? 


TO-92 SOT-23 
PRODUCT SUMMARY FRONT VIEW TOP VIEW 


1 
| PART | “вв)обв | Гов(оп)| 10 | PACKAGE == 
NUMBER | (VOLTS) (OHMS) (AMPS) OPTION 1 SOURCE | 

2 САТЕ 
ша ө» | о | а | та А || = 


2 3 
wore е | по [on | има ја 
2 САТЕ 

123 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Ta= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 
Gate-Source Voltage 


T А = 25°С 
Continuous Drain Current 


TA = 100°C 


Pulsed Drain Current! 


Power Dissipation 


Operating Junction & Storage Temperature Range 


Lead Temperature (1/16” from case for 10 secs.) 


- 


Junction-to—Ambient RthJA 156 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity 
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| EUM 
VP0610L | | 5 24 incorporated 


ELECTRICAL CHARACTERISTICS (Та 25°C unless otherwise noted) P>Channel Device ined сату 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Breakdown Voltage 
V 35 = 0, Ip = 10 ҺА 


Gate Threshold Voltage у | 
Vps* Vas. Ip» 1 mA GS(th) 1 2.7 
Gate-Body Leakage ЕГІ 


Тур. Units 


= 

о 

2 

О 

7 

(0 
В = 
-. e 
wh. 


» 


Vps= 0, Vas = +20 V lass 


Zero Gate Voltage Drain Current | 
Vps = 48 V, Vas = 0 | 


Zero Gate Voltage Drain Current i ae 
Vps = 48 V, Vas= 0, Ty =125°C DSS 


On-State Drain Current? bu 
Vps = 10V, Vas = 10 У D (on) 0.7 


e 
о 
һә 
e 
= 
> 


Vas = 10 V, Ip = 0.5 А "DS (оп) 


24 I+ 
| + 


Drain-Source On-State Resistance? - 
Vas = 10 V, 1р = 0.5 А, Тј = 125°C 


Forward Transconductance ? 
Vps 2-10 V, Ір = 0.5 А 8 fs 


Common Source Output Conductance 
Vps =10 V, Ip =0.2A 


Reverse Transfer Capacitance 


~ 
о 


Drain-Source On-State Resistance2 


= 


г 
сл 
"9 


VoD =25У , R =47 Q 


Ір- 0.5 А, Усем- 10 V 
Аа = 25 0 
(Switching time is essentially 


independent of operating 
temperature) 


-à 
л 


т0-92 Опју 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS — (TA- 25°C unless otherwise noted) 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


Symbol 


2 
5 


0.18 


М5р 
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TX Siliconix VPO610L, 2N7019 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
0.25 г? 
ЕЗ = 0.20 7 
= _ // 
= =: 
| ос 0.15 
=> = 
с e 
= 25 0.10 
са єз 
| | 
за 263 


9 0 2 4 6 8 10 У 0 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance | FIGURE 4: Typical On-Resistance 


"ps ^ ON-RESISTANCE (0) 


0 > 0.1 0.2 0.3 0.4 0.5 0 | 0.15 0.30 0.45 0.60 0.75 
ІП — DRAIN CURRENT (А) | ІП — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance’ 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


| | 0 100 200 300 400 500 600 
Vos — DRAIN-TO-SOURCE VOLTAGE (У) _ Qg - TOTAL GATE CHARGE (pC) 
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VPO610L, 2М7019 TX Siliconix 


incorporated 


PERFORMANCE CURVES (25'C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Volta 
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FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Ambient Temperature 
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1Operation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Ambient (TO-92) 
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Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


lp — DRAIN CURRENT (mA) 


проса) ^ ON-RESISTANCE (Q) 


t— SWITCHING TIME (ns) 


FIGURE 12: Low Voltage Output Characteristics 
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FIGURE.14: On-Resistance vs. Gate 
to Source Voltage 
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VPO610L, 2N7019 


FIGURE 13: Ohmic Region Characteristics 
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FIGURE 15: Off State Current 
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VPO610L, 2М7019 ІТ Siliconix 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


Е VOLTAGE (nV/VHz ) 


е п NOIS 


FIGURE 18: Equivalent Input Noise Voltage FIGURE 19: Threshold Region 
vs. Frequency 
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FIGURE 20: Output Conductance 
vs. Drain Current 
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FIGURE 21: Transient Thermal Response (TO-206AC) 
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тел | VP1008L, VP1008M 
VP1008B 
MOSPOWER 


P-Channel Enhancement Mode Transistors2 


TO-92 TO-237 
FRONT VIEW FRONT VIEW 


PRODUCT SUMMARY 


| (BR)DSS | 'DS(on) i | PACKAGE | 1 SOURCE 1 SOURCE 
NUMBER | (VOLTS) | (OHMS) | (AMPS) | option | 2 GATE 2 GATE 
3 DRAIN 3 DRAIN 
123 
 TO-205 AD 


BOTTOM VIEW 


1 DRAIN — 
2 САТЕ 
3 SOURCE | 


ABSOLUTE MAXIMUM RATINGS (Т да 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 
Gate-Source Voltage, Pulsed 


Continuous Drain Current 
Pulsed Drain Current! 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol TO-92 | TO-237 |ТО- ток 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity 
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Siliconix 
incorporated 


VP1008L 


д 


ELECTRICAL CHARACTERISTICS (Тд= 25°C unless otherwise noted) P-Channel Device ited tor сату 


PARAMETERS/TEST CONDITIONS Symbol | Ми. | Тур. 

Drain-Source Breakdown Voltage V, 

Vas = 0, Ip = 10 pA (BR)DSS 100 115 v 
Gate Threshold Voltage | 

Vps* Vas: Ip» 1 ПА Vas (th) 2.75 4. 
Gate-Body Leakage ' 

Урѕ= 0, Vas = +30 V GSS + 
Zero Gate Voltage Drain Current | 

Vps = 80 V, Vas = 0 DSS 0.03 
Zero Gate Voltage Drain Current | 

Vps = 80 V, М5 = 0, Ty =125°C DSS 
On-State Drain Current? 

Vps = 15 V, Vas = 10V 1.1 
Drain-Source On-State Resistance? x 

Vas = 10М, ря ТА DS(on) 
Drain-Source On-State Resistance 2 r 

Vas =10V,Ip=1A, Ty = 125°C DS(on) 


Forward Transconductance 2 
Vos =10V , 1р = 0.5 А 
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Ур z25 V... Ву = 47 4, 


1р2 0.5 А, Мем = 10V 
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Turn-Off Delay Time 
Fall Time 


Аа = 254, 
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(Switching time is essentially 
independent of operating 
temperature) 
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ТО-92 Опју 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min. | 
т=н NEE 
CONOCI ЭКА 
Forward Voltage? 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 usec, Duty Cycle < 2% | 
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g Siliconix VP1008L, VP1008M 
incorporated VP1008B | 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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lg — DRAIN CURRENT (A) 
Ig — DRAIN CURRENT (A) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 
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о = 
ҮР 10081. VP1008M Ве бат 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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lOperation in this area may be limited by DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to- Ambient (TO-92) 
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THERMAL IMPEDANCE 


103 
SQUARE WAVE PULSE DURATION 221” 


NORMALIZED EFFECTIVE TRANSIENT 


7109 m 


Siliconix 
| incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


_ 280 


Ip — DRAIN CURRENT (тА) 


l'DS(on) - ON-RESISTANCE (О) 


t— SWITCHING TIME (ns) 


FIGURE 12: Low Voltage Output Characteristics 
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FIGURE 14: On-Resistance vs. Gate 
to Source Voltage 
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VP1008L, VP1008M 


VP1008B 


FIGURE 13: Ohmic Region Characteristics 
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FIGURE 15: Off State Current 
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Тс-- CASE TEMPERATURE (°C) 


FIGURE 17: Effects on Load Conditions 
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VP1008L, VP1008M 
VP1008B 


PERFORMANCE CURVES (25°C Unless otherwise 


FIGURE 18: ЕГ Input Noise Voltage 
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- SMALL SIGNAL OUTPUT 


Gos 


CONDUCTANCE (0710) 


в 


noted) 


Siliconix 
incorporated 


FIGURE 19: Threshold Region 
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FIGURE 20: Output Conductance 
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vs. Drain Current 
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Іп — DRAIN CURRENT (тА) 


1. DUTY FACTOR, D ae 

12 
2. PER UNIT BASE = Вуруд = 170 °C/W 
3. TM 7 Ta= Ром 2 inJA (t0) 


500 
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GF фос VP2020L, 85592 
85208, 2N702 
MOSPOWER - 


P-Channel Enhancement Mode Transistors 2 


TO-92 
" FRONT VIEW 
PRODUCT SUMMARY 1 SOURCE 
E : 2 GATE 
NUMBER | (VOLTS OHM AMP 
) | € 5) (AMPS) | OPTION | ср TO-206 AC 
3 SOURCE | 
BSS92 | TO-92 CD 
RM 123 
1 DRAIN 
3 SOURCE | PEN 
| 3 SOURCE 


SM = Standard Mold, RM = Reverse Mold, CD = Center Drain 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | 20201 | 
20201. 


Drain-Source Voltage m im. 
Gate-Source Voltage 


THERMAL RESISTANCE 


| Junction- to- Ambient 


Pulse width limited by maximum junction temperature 
Negative signs for current and voltage values have been omitted for the sake of clarity 
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v — 
P2020L | ЗУ nA 


ELECTRICAL CHARACTERISTICS (Тд- 25°C unless otherwise noted) P-Channel Device —. tor сату 


Drain-Source Breakdown Voltage 
Vas = 0, Ip = 10 pA 


Gate Threshold Voltage 
Vps* Vas: 1р = 1 ПА 


Zero Gate Voltage Drain Current 
Vos = 160 V, Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 160 V, Vas- 0, Т) =125°С 


On-State Drain Current? 
Vps = 10 У, Vas = 4.5 У 


Drain-Source On-State Resistance? 
Vas = 4.5 V, b = 100 mA 


Drain-Source On-State Resistance ? 
Vas = 10 V, Ip = 100 mA, Тј = 125°C 
Forward Transconductance ? 
Vps 210 V, Ip = 100 mA 


Input Capacitance 


| Output Capacitance 
Reverse Transfer Capacitance 


TO-92 Only | 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд= 25°C unless otherwise noted) 


omen БЕНЕН ЕСЕН 


! Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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а VP2410L, 2М7030 
MOSPOWER P-Channel Enhancement Mode Transistors 2 


TO-92 TO-205 AF 
FRONT VIEW BOTTOM VIEW 


PRODUCT SUMMARY 


PART | VBR)DSS | DS(on) Гр РАСКАСЕ 
NUMBER | (VOLTS) | (OHMS) | (AMPS) | OPTION 


1 SOURCE 
2 GATE 
MER Oe 70-92 | з DRAIN 
1 DRAIN 
3 SOURCE | 


Gate-Source Voltage Vas 


Continuous Drain Current 
Pulsed Drain Current! 


Power Dissipation 


THERMAL RESISTANCE Symbol ТО-92 SM TO-205 AF 
Junction-to-Ambient 156 °C/W 


Pulse width limited by maximum junction temperature 
Negative signs for current and voltage values have been omitted for the sake of clarity 
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VP2410L т Siliconix 
incorporated 


ELECTRICAL CHARACTERISTICS (Ta= 25°C unless otherwise noted) P-Channel Device ited tor сату 


Drain-Source Breakdown Voltage 
VG = 0; Ip = 5 ЦА 


Gate Threshold Voltage 
Мре= Vas, Ip = 2.5 ПА | 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vps = 192 V, Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 192 V, Vas= 0, Т) =125°C 


On-State Drain Current? 
Vps = 10 V, Vas = 4.5 М 


Drain-Source On-State Resistance? 
Vas = 4.5 V, lp = 100 mA 


Drain-Source On-State Resistance 2 
Vas = 4.5 V, Ip = 100 mA, Т) = 125°C 


Forward Transconductance 2 
Vps =10 V, Ip = 100 mA 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


TO-92 Only 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Continuous Current | 
Ривед Current! EN 


ISM 
5 


Forward Voltage? ? 
IF -!s Vas= 0 D 


1 Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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ZF incorporates VP4030L, 2N7021 
MOSPOWER P-Channel Enhancement Mode Transistors2 


TO-92 TO-205 AF 
FRONT VIEW BOTTOM 
PRODUCT SUMMARY OTTOM VIEW 
NUMBER | (VOLTS (OHMS AMPS PTION 
( l ) О 1 SOURCE 
| 2 САТЕ 
VP4030L 400 0.10 TO-92 | 3 DRAIN 
[eve | о Ге [on рея inn 
3 SOURCE 
| 123 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°С unless otherwise noted) 


Pulsed Drain Current! 


Power Dissipation 


Operating Junction & Storage Temperature Range 
Lead Temperature (1/16" from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


Триве width limited by maximum junction temperature 
?Negative signs for current and voltage values have been omitted for the sake of clarity 
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VP4030L POR Siliconix 
| | TX incorporated 


ELECTRICAL CHARACTERISTICS (Тд= 25°C unless otherwise noted) але РОМЕН ы, for clarity 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage 
Vas = 0, ID= 10 HA 


Gate Threshold Voltage у 
Vos= Vas: !р= 2.5 ПА GS (th) 


Gate-Body Leakage | 
Урс- 0, Vas = +20 У Е. GSS . 


Symbol 


ViBR)DSS 


Zero Gate Voltage Drain Current 


Vps = 320 V, Vas = 0 Ipss NW 
Zero Gate Voltage Drain Current | 

Vps = 320 V, Мада = 0, Т) =125°C 055 
On-State Drain Current? | 

Vps = 10V, Ves -4.5У О (оп) 0.10 


Drain-Source On-State Resistance2 Е 
Vas = 4.5 V, Ip = 100 mA DS(on) 


Drain-Source On-State Resistance 2 Е 
Ty = 125°C DS(on) 


Vas = 10 V, Ip = 100 mA, 


Forward Transconductance ? 
Vps 210 V, 1р = 100 mA 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


TO-92 Only 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS  (ТА= 25°C unless otherwise noted) 


! Pulse width limited by maximum junction temperature 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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P Siliconix 
B incorporated 2N6756 


N-Channel Enhancement Mode Transistor 


MOSPOWER ДСО А 


BOTTOM VIEW 
PRODUCT SUMMARY 


| PART | Ҹвв)рѕѕ | DS(on) | 20 | 
NUMBER | (VOLTS) | (OHMS) (AMPS) О е О 


1 DRAIN (CASE) 


2 GATE 
TO-204AA (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 2N6756 


V 


Symbol 


DS 100 


ә], 


Gate-Source Voltage 


Tes 25°C 


Continuous Drain Current 


To = 25°C 
Power Dissipation 
ТА = 100°C 


56 
3.1 
75 
| С 30 
Operating Junction & Storage Temperature Range Т), Тека 
i 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


1Б ве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 
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2М6756 Siliconix 
| incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Breakdown Voltage V, 
Vas = 0, Ip = 1000 ЦА (BR)DSS 100 


Gate Threshold Voltage V 
Vps* Vas. ID= 250 pA GS(th) 


Gate-Body Leakage | 
Урѕ = 0, Vas = +20 У GSS 


Zero Gate Voltage Drain Current 
VDS = V(BR)DSS : Vas = 9 


Zero Gate Voltage Drain Current 
Vps = 0.8 х V(BR)DSS , Vas» 0, Ty =125°C 


Units 


Typ. 


+ 


о 
pe fae] НЕЕ ЕЕЕ 


nh. 
о 
о 
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250 


г 

С 

о 
+ 
> 


On-State Drain Current2 | 
Vps = 2.52 V, Vag = 10 V D(on) 


— 
4 


Drain-Source On-State Resistance2 
Vas = 10 V, у= 9.0A DS (on) 


Drain-Source On-State Resistance ? 
Vas = 10 V, Ір = 9.0 A, TJ = 125°С 


Forward Transconductance 2 
Vos =15 V, Ip» 9.0 А 


Input Capacitance 
Output Capacitance 


| Reverse Transfer Capacitance 


| Total Gate Charge | Vps = 0.5 х Увв) 055, 


Gate-Source Charge 
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(Gate charge is essentially 


| independent of operating 
Turn-On Delay Time Мор = 36 V, В, -4.040, 
Вс 7.5 Q 
Turn-Off Delay Time 
(Switching time is essentially 
. independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (т = 25°C unless otherwise noted) 
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[Е = Is, аЕ/а = 100 A/s 


Reverse Recovered Charge 
ЈЕ = 15, dip /dt = 100 А/д5 


PARAMETERS/TEST CONDITIONS Symbot | min. | тур. | мах | Unite 
ош БЕНЕН ЕСЕН || 
А 
Forward Voltage? 
Reverse Recovery Time t | = | ЖЕН 


= 
О 


o 
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! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 
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Siliconix 2М6756 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


lp — DRAIN CURRENT (А) 
Іп — DRAIN CURRENT (А) 


"Ve 2 4 6 8 10 
Vps — DRAIN-TO-SOURCE VOLTAGE (V) Vas — GATE-TO-SOURCE VOLT AGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
"ps(q) ^ ÜN- RESISTANCE (OQ) 


lo — DRAIN CURRENT (А) = lg — DRAIN CURRENT (A) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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meals 


C — CAPACITANCE (pF) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLTAGE (ү) 


2М6756 | Siliconix 


incorporated 
PERFORMANCE CURVES (25°С Unless otherwise noted) 
FIGURE 7: On-Resistance vs. Junction Temperature . FIGURE 8: Typical Source-Drain Diode 
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FIGURE 9: Maximum Drain Current FIGURE 10: Safe Operating Area 
vs. Case Temperature 
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1Орега оп in this area тау be limited Бу "DS (оп) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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incorporated 


g Siliconix 2N6758 


N-Channel Enhancement Mode Transistor 


MOSPOWER . ее wiare арррсаыы Н 


BOTTOM VIEW 


PRODUCT SUMMARY 


| PART | Мвв)р55 | 'ps(on) 
NUMBER | (VOLTS) | (OHMS) 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vos 
Gate-Source Voltage Vas 


Тє 25726 


1 ОВАМ (СА$Е) 
2 САТЕ 
ТО-204АА (ТО-3) 3 SOURCE 


Гр 
(АМР5) 


2N6758 


200 


Continuous Drain Current 


To = 100°C 


Pulsed Drain Current! 


Avalanche Current 


+ 
л -i о о 


Te = 25°C 
Power Dissipation 
| Тс = 100°C 
Operating Junction & Storage Temperature Range Ty, Тед -55 to 150 


300 


Lead Temperature (1/16” from case for 10 secs.) TL 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Case-to-Sink Rthcs 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol Typ. 


— 
+ [ 
о Сб) 
N 
А р 
~ 
= 


4-497 


2М6758 | Siliconix 
incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Symbol | тур. | мах | Units 
Drain-Source Breakdown Voltage V, 
Gate Threshold Voltage V 
Урѕ= Vas: !р = 250 uA | GS (th) 
Gate-Body Leakage | 
Vps= 0, Vas = +20 У GSS A 


Zero Gate Voltage Drain Current 
Vps = У(вв) 058 » Vas = 0 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS ,Уас- 0, Tj =125°C DSS 


On-State Drain Current? 
Vps = 3.6 У, Vas = 10V 


IDsS 


г 
> 


Drain-Source On-State Resistance? 
Vas = 10 V, lp» 6.0 А "DS(on) 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 6.0 A, Ty = 125°C 


Forward Transconductance 2 
Vps =15 У, Ip=6.0A 


DS(on) 
S(O) 
Ciss 


Input Capacitance 


Output Capacitance Coss 


Reverse Transfer Capacitance Crss 


Total Gate Charge Vps = 0.5 X V(BR)DSS: 


Vas? 10 V, Ip = 9A 


Gate-Source Charge 


О 


(Gate charge is essentially 
independent of operating 


Gate-Drain Charge temperature) 


Turn-On Delay Time 


Мро = 90 V, А| = 15 (у, 


Са (оп) 


Rise Time ры ыса У 


Ват 7.5 Q 
Turn-Off Delay Time ta (off) 
(Switching time is essentially 
independent of operating 


Fall Time temperature) 


+ 


er re © 
+ ~“ Ф 


- 
M - 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
Continuous Current 


Pulsed Current’ 


Forward Voltage? 
(Е = Is , Ма5=0 
Reverse Recovery Time 
IF = 15, dip/dt = 100 A/ps 


Reverse Recovered Charge 
ЈЕ = ls, dip/dt = 100 А/д5 


~ 
ч 


+ 
О 


НЕ: Í H 


ІШ 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-498 


Siliconix 2М6758 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE: 1: Typical Output Characteristics FIGURE 2: Typical = Characteristics 
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2М6758 | " Siliconix 
е шсогрога ед 


PERFORMANCE CURVES (25 С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature .FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated 2М6760 


N-Channel Enhancement Mode Transistor 


MOSPOWER a пера ај 


ВОТТОМ МІЕУ/ 


PRODUCT SUMMARY 
PART | WBR)bss | "ps(on) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) | 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


1 DRAIN (CASE) 


2 GATE 
TO-204AA (TO-3) 3 SOURCE 


+ 
ғо 
© 


го 


Avalanche Current 


е 
- 


со ~ . . 
eo сл ~ 


со о 
ол о 


Power Dissipation 


IDM 

A 

Operating Junction & Storage Temperature Range Ty, Тека | ~55 to 150 
Lead Temperature (1/16” from case for 10 secs.) 300 


о 


THERMAL RESISTANCE 


np 
Junction-to-Ambient RthJA VM NN 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


о 
о 


E 
o 
ч 


4-501 


2М6760 | Siliconix 
incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS Р | i 
Drain-Source Breakdown Voltage V, 
Gate Threshold Voltage 
Gate-Body Leakage | 
Ур: 0, Vas = +20 V os ШЕ ра 
Zero Gate Voltage Drain Current | 
Ур = V(BR)DSS : Vas = 0 055 
Zero Gate Voltage Drain Current | | На 
Vps = 0.8 x Vign)pss , Vas= 0, Ty =125°C DSS 250 
On-State Drain Current2 | | 
Vps = 6.7 V, Vas = 10V О (оп) 
Drain-Source On-State Resistance? Е 
Vas = 10 У, Ip» 3.5 А DS(on) 1.0 " 
Drain-Source On-State Resistance 2 r 1.5 2.2 
Vas = 10 У, Ip = 3.5 A, Tj = 125°C DS(on : . 


Forward Transconductance ? 
Vps =15 V, Ip = 3.5 A 


Gate-Drain Charge 


Turn-On Delay Time 


Turn-Off Delay Time 


Fall Time 


Vps = 0.5 x Мвв) 058, 
Vas? 10V, |р = 5.5 А 


(Gate charge is essentially 
independent of operating 
temperature) 


VDD =175V, R| = 5040, 


(р- 3.5 А, Vaen= 10 V 


Ба-7.540, 


(Switching time is essentially 
independent of operating 
temperature) 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


Forward Voltage? 
ЈЕ = 15 , Уа5 = 0 


Reverse Recovery Time 
ЈЕ = 15, а/а = 100 А/д5$ 


Reverse Recovered Charge 
ЈЕ = 15, dipg/dt = 100 А/д5 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4—502 


Siliconix 2N6760 
incorporated 


PERFORMANCE CURVES (25°С unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


lg — DRAIN CURRENT (А) 
Ip — DRAIN CURRENT (4) 


| о | 2 4 6 8 10 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 
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2М6760 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 


Siliconix 
incorporated 


.FIGURE 8: Typical Source-Drain Diode 
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1Operation in this area may be limited by "DS (on) 


Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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ww Siliconix 
g incorporated 2N6762 


N-Channel Enhancement Mode Transistor 


MOSPOWER ИЫ" 


ВОТТОМ МЕМ/ 


PRODUCT SUMMARY 


20 
PART | УВА)р55 | 'ps(on) Гр С) О)! 
NUMBER | (VOLTS) (OHMS) (AMPS) 30 


1 DRAIN (CASE) 
2 GATE 
TO-204AA (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


Gate-Source Voltage + 20 


Continuous Drain Current 


Lead Temperature (1/16” from case for 10 secs.) 300 


THERMAL RESISTANCE RATINGS 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-505 


Siliconix 
incorporated 


2N6762 


> 


ELECTRICAL CHARACTERISTICS (Ty = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min, | Typ. | Max | 
Drain-Source Breakdown Voltage м 
Gate Threshold Voltage Y 
Урѕ= Vas. ID= 250 pA GS (th) 
Gate-Body Leakage | 
Мр5= 0, Vas = +20 V 055 0 


Units 


Zero Gate Voltage Drain Current 
Ур5 = V(BR)DSS » Vas = 0 | 250 

Zero Gate Voltage Drain Current НА 
Vps = 0.8 x Мва)р55 , Vas= 0, Т) =125°C DSS 250 


On-State Drain Current? 
Vps = 7.7 V, Vas = 10 V 


A 
л 


Forward Transconductance 2 
Vos 15V, Ip = 3.0 А 


| Input Capacitance 
Output Capacitance 


| Reverse Transfer Capacitance 


Drain-Source On-State Resistance? 
Vas = 10 У, Ір = 3.0 А О5(оп) 1. 1.5 
Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 3.0 A, Tj = 125°C | 
тв | 


9 


Total Gate Charge Vps = 0.5 x Увв) 058, 


Vas? 10 V, Ip = 4.5 A 


Gate-Source Charge 


a 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


(Gate charge is essentially 
independent of operating 
temperature) 


го 
— 
- 
= 
со 
5 
О 


Мор = 225 У, Ај = 7540, 


ID= 3.0 А, VagN- 10 V 


Ва = 7.50, 


(Switching time is essentially 
independent of operating 
temperature) 


~ 
о. 
< о 
2 
— 
o | о 
о |ó 


Reverse Recovery Time t 
IF = ls, dip/dt = 100 A/ps ; rr 


Reverse Recovered Charge 
ЈЕ = ls, dip/dt = 100 A/us Qrr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


4-506 


Siliconix 2М6762 
incorporated 


PERFORMANCE CURVES (25°С unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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де; — TRANSCONDUCTANCE (5) 
Гого) ^ ON-RESISTANCE (Q) 


lo — DRAIN CURRENT (А) lg — DRAIN CURRENT (A) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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4-507 


2М6762 Siliconix 
_ incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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lOperation in this area may be limited by 'DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated 2N6764 


N-Channel Enhancement Mode Transistor 


MOSPOWER EE ы 


BOTTOM VIEW 


PRODUCT SUMMARY 
PART | WBR)DSS | 'bs(on) Гр 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 DRAIN (CASE) 


2 GATE 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vps 
Gate-Source Voltage Vas 


To: = 20°C 


2N6764 


Continuous Drain Current 
| = 100°С 


Pulsed Drain Current! | 
Амајапсће Сиггепї lA 


Tare 25°C 


ч 
Т 


+ 
~ ~ 
+ о 


150 
Power Dissipation 


Тс = 100°C 


Operating Junction & Storage Temperature Range | Tstg 
| Lead Temperature (1/16” from case for 10 secs.) TL 


-55 to 150 


THERMAL RESISTANCE RATINGS | 


THERMAL RESISTANCE 


Junction-to-Case | RthJC 
Junction-to-Ambient RthJA 


1Биве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol Typ. Units 


со 
о 
А 
~ 
= 


о 
— 


4-509 


Siliconix 
incorporated 


2N6764 


a. 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Тур. | 
Drain- Source Breardown Voltage V, 
Gate Threshold Voltage V 2.0 
Vps- Vas: ID = 250 pA GS(th) 
Gate-Body Leakage | 
Vps- 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current | ТЕ 
Vps = У(вв)о55. Vas = 0 055 

Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS , Vas= 0, Т) =125°C DSS 

On-State Drain Current? 

_ Vps = 2.49 V, Vas = 10 У 


Drain-Source On-State Resistance? 
Vas = 10 V, 1р = 24 A "DS(on) жн ря 05058 


Drain-Source On-State Resistance 2 r 
Vas = 10 V, Ip= 24 A, Тј = 125°C DS(on) 0:089 0.094 де 


Forward Transconductance 2 | по omo S(U) 


Vps =15 V, 1р = 24 А 
1000 2800 3000 a 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
Pulsed Current! 
Forward Voltage? i 
Reverse Recovery Time t | 


Input Capacitance 


Vps = 0.5 х (BR)DSS: 
Vas? 10 У, Ip = 38A 


(Gate charge is essentially 
independent of operating 
temperature) 


Мр = 24V , Ву = 2.6% 


ID= 24 А, УсЕМ-< 10 V 


Вв = 2.40, 


(Switching time is essentially 
independent of operating 
temperature) 


Reverse Recovered Charge 
= Is, АЕ / = 100 А/д5 Qrr 


IF 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-510 


Siliconix 2N6764 
| incorporated 


PERFORMANCE CURVES (25°с unless otherwise noted) 


lp — DRAIN CURRENT (А) 


де. — TRANSCONDUCTANCE (5) 


C — CAPACITANCE (pF) 


5000 


A 
о 
о 
о 


3000 


2000 


ж. 
o 
e 
o 


FIGURE 1: Typical Output Characteristics 


FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On~Resistance 


"pst ^ ON-RESISTANCE (0) 


lo — DRAIN CURRENT (А) Іп - DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


2М6764 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by 'DS(on) 


FIGURE 11: Normalized Effective Transient. Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated 2М6766 


N-Channel Enhancement Mode Transistor 


MOSPOWER | MIL-S-19500/543 where applicable. 


BOTTOM VIEW 


PRODUCT SUMMARY 
PART | У(вв)р55 | DS(on) Гр 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 DRAIN (CASE) 


2 GATE 
TO-204AE (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 2N6766 


Drain-Source Voltage 
Gate-Source Voltage 


Tg = 25°С 


Symbol 


| Continuous Drain Current 
Це = 100°С 


Pulsed Drain Current! 
Avalanche Current 


= 25°C 
Power Dissipation 


= = 100°С 


Operating Junction & Storage Temperature Range Ty, Т, stg 
Lead Temperature (1/16" from case for 10 secs.) 


-55 to 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 


Symbol 


RthJC 


Junction-to-Ambient RthJA 


Case-to- Sink Pthcs 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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2М6766 . Siliconix 
| incorporated 


ELECTRICAL CHARACTERISTICS (Tj = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage 
Vas = 0, Ip = 1000 pA 


Gate Threshold Voltage 
Vps* Vas. ID= 250 pA 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vos = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 X V(BR)DSS ; Vas? 0, Т) =125°C 


On-State Drain Current? | 
Vps = 2.70 V, Vag = 10 V 


Drain-Source On-State Resistance? 
Vas = 10 У, 1р = 19 А 


Ху 
Drain-Source On-State Resistance 2 0.130 0.153 
Vas = 10 V, |) = 19 A, Ty = 125°C | ' 
Forward Transconductance 2 13 27. .— 
Vps 215 V, Ip = 19 A 9 fs 
Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 x Увв) 055, 
Мае = 10 У, |ђ = 30A 
Gate-Source Charge са Р 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мор = 95 У, В = 50 
RG = 2.440, 
Тигп-ОН Delay Time 
(Switching time is essentially 
А independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min, | 
oe ЕСЕ ШЕНІ 
шет с: — 
Forward Voltage? 


Reverse Recovery Time | { 
IE = 15, dip/dt = 100 A/us НЕ 


Reverse Recovered Charge Q 
[Е = Is, dif /а = 100 А/д5 rr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 2N6766 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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Іп — DRAIN CURRENT (А) 
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Vos — DRAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (У) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


gp, — TRANSCONDUCTANCE (S) 
греха) ^ ON-RESISTANCE (ОЈ 


іп - DRAIN CURRENT (A) Іп — DRAIN CURRENT (A) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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Siliconix - 
2N6766 Б 24 incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical eee Diode 
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Operation in this area may be limited by "DS (оп) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated 2N6768 


N-Channel Enhancement Mode Transistor 


MOSPOWER M RS SUIS анықт 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART | У(ВА)055 | Гр 
NUMBER | (VOLTS) (AMPS) 


1 DRAIN (CASE) 


2 GATE 
ТО-204АА (ТО-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 2N6768 


Drain-Source Voltage 
Gate- Source Voltage 


Te = 25°С 


Symbol 


Continuous Drain Current 
= 100°C 


Pulsed Drain Current! 
Avalanche Current 


= 25°C 


Power Dissipation 
= 100°C 


Operating Junction & Storage Temperature Range Ty, T, stg 
Lead Temperature (1/16" from case for 10 secs.) 


-55 to 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to- Case Rthuc 


Junction-to-Ambient RthJA 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol | 


Rthes 


4-517 


2М6768 _І "X Siliconix 
incorporated 


ELECTRICAL CHARACTERISTICS (Т) = 25°С unless otherwise noted) 


Drain-Source Breakdown Voltage 
Vas = 0, Ip = 1000 pA 


Gate Threshold Voltage 
Vps* Vas. 10 250 дА 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 
Zero Gate Voltage Drain Current 
VDS = V(BR)DsS » Vas = 0 | 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS , Vas= 0, Ty =125°C 


On-State Drain Current? 
Vps = 5.6 V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10 V, |ђ= 9.0А 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 9.0 A, Ty = 125°C 
1 


Forward Transconductance ? 
Vps =15 V, Ip» 9.0A 


Input Capacitance | 
Output Capacitance | 


S(O) 
Total Gate Charge Vps = 0.5 x Увв) 055, 
Мде = 10 У, 15 = 14А 
| Gate-Source Charge 99 e nC 
(Gate charge is essentially 
І independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мр = 200 V, В = 224) 
Ва = 2.40 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS . | Symbol | Mim. | | 
meen СЗ | 
Forward Voltage? 
Ip = Is, Vas=0 0.85 
Reverse Hecovery Time | t 
Ip = 15, Чр/Ш = 100 А/д5 rr 300 1200 | 
Reverse Recovered Charge 
IF = Is, dip/dt = 100 A/us Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 
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Reverse Transfer Capacitance 


Siliconix 2М6768 
шсогрога ед 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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2М6768 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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lOperation in this area may be limited by 'DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated 2N6770 


N-Channel Enhancement Mode Transistor 


MOSPOWER и 


BOTTOM VIEW 


PRODUCT SUMMARY 
PART | Мвв)р55 | 'ps(on) Гр 
е ки EUN (AMPS) 


1 DRAIN (CASE) 


2 GATE 
ТО-204АА (TO-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 2N6770 


Ee [ж ъ= 
ТЕСТТІ” | es | с» И 
рано И 
кс ЕГЕН 


Ромег ПРИ 


Operating Junction & Storage Temperature Range 
Lead Temperature (1/16” from case for 10 secs.) 


Continuous Drain Current 


Totg 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Junction-to-Ambient RthJA 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


о 
Co 
о 
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2М6770 524 Siliconix 
| | incorporated 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min | Typ. | Мах | Units | 
Drain-Source Breakdown Voltage V, 
Gate Threshold Voltage V 
Vps* Vas. ID = 250 pA GS(th) 
Gate-Body Leakage | 
Мр5= 0, Vas = +20 V GSS "S 
Zero Gate Voltage Drain Current | 
Vos = VBR)Dss: Vas =0 — DSS 
Zero Gate Voltage Drain Current | | 250 НА 
Vps = 0.8 x V(BR)DSS , Vas= 0, Т) =125°С DSS 
On-State Drain Current? 12.0 
Vps = 6.0 V, Vas = 10 V A 
Drain-Source On-State Resistance? M 0.40 
Vas = 10 V, |) = 7.75 A DS(on) | 0, 
Drain-Source On-State Resistance 2 r 0.88 
Vas = 10 V, Ip = 7.75 A, Tj = 125°C DS(on) ; 
Forward Transconductance ? | 
Input Capacitance 1000 2700 | зоо | 
Reverse Transfer Capacitance ко 140 о | 
Vas? 10 У, |р = 12.0 А 
Gate-Source Charge С 
; 5.2 12 15 n 
(Gate charge is essentially 
independent of operating 
Gate-Drain Charge temperature) 27 35 EMEN 
Аа = 2.440, 
(Switching time is essentially 
independent of operating 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | 


Forward Voltage* V 
[Е = 16, Уос- 0 


Reverse Recovery Time t 
iF = Is, йр/Ф = 100 A/us he 


Reverse Recovered Charge 
IE = 15, dip/dt = 100 А/д5 Qrr 2.0 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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15 
S 


D 0.80 


TE ‘Siliconix 2N6770 
_ incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 


Іп — DRAIN CURRENT (А) 
Іп — DRAIN CURRENT (А) 


0 5 10 15 20 25 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) Vas — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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FIGURE 5: Typical Capacitance 
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2М6770 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 


Siliconix 
incorporated 


FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by 'DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated 2М6782 


N-Channel Enhancement Mode Transistor 


MOSPOWER ыы мнеге арса Н 


BOTTOM VIEW 
PRODUCT SUMMARY 


| PART Мвв)рѕѕ | 'ps(on) Гр 
МОМВЕВ (моста) (OHMS) . (AMPS) 


1 DRAIN 
2 GATE 
3 SOURCE 


TO-205AF 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vos 


Gate-Source Voltage 


2N6782 


-4 


№ + 
а - ~ һә 
о ол 4 л © о 


0 


То = 26°C 


Те = 100°C 
Pulsed Drain Current! | 
Avalanche Current 


А 
= 25°С 


Continuous Drain Current 


— 


o 


- 
d 


Power Dissipation 
= 100?C 


Operating Junction & Storage Temperature Range 
| Lead Temperature (1/16" from case for 10 secs.) 


- 
О 
e 


‚ Тан -55 40 150 


о 
О 


TL 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case . Rthuc 


Junction-to-Ambient : RthJA 


Symbol Typ. 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-525 


2М6782 NM I ІТ Siliconix 
| incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol ШИ Тур. | Мах | 
Drain-Source Breakdown Voltage 
Gate Threshold Voltage 


Gate-Body Leakage 


Vos= 0, Vas = +20 V 


Vasan | Ea 
Zero Gate Voltage Drain Current | | 250 | 
Vps = V(BR)DsS · Vas = 0 | 055 | 
ЕСЕ 
I 


Zero Gate Voltage Drain Current Hs 
Vps = 0.8x V(BR)DSS ‚ Vas= 0. Ty =125°С 


On-State Drain Current? | 3 
Vps = 2.1 V, Vas =10V | D(on) A 
Drain-Source On-State Resistance? | r 0.50 

Vas = 10 V, 1р = 2.25 А DS(on) | 


Drain-Source On-State Resistance ? 1.08 
Vas = 10V, 1р = 2.25 АЛ) = 125°C 5 , 


Forward Transconductance 2 
Vps =5 У, ре 2.25 A 


Input Capacitance 

Output Capacitance ы 

Reverse Transfer Capacitance 

Total Gate Charge 

Gate-Source Charge : 

(Gate charge is essentially 

| independent of operating 

Turn-On Delay Time 

Turn-Off Delay Time 

Fall Time | 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min, | 
жые T T e 
A 
ме wp ИСИ 
Forward Voltage? | 


Reverse Recovery Time t 
IE = 15, dig/dt = 100 A/S © i 


Reverse Recovered Charge 
IE = Ig, dip/dt = 100 А/д5 Qrr 0.12 Пе 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-526 


Vps = 0.5 x Увв) 055, 


Мор = 34 V , В = 150, 


Ip 22.25 A, VGEN= 10 V 


Ас = 25} 


(Switching time is essentially 
independent of operating 
temperature) 


Siliconix. 2N6782 
|» incorporated 


PERFORMANCE CURVES (25?C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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С Unless otherwise noted) 
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PERFORMANCE CURVES (25 


FIGURE 8: Typical Source-Drain Diode 
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FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 10: Safe Operating Area 
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FIGURE 9: Maximum Drain Current 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated 2N6784 


N-Channel Enhancement Mode Transistor 


MOSPOWER EE 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART | W«BR)DSS | DS(on) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


| 2 САТЕ 
| 3 SOURCE 
TO-205AF 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage 
Gate-Source Voltage 


| Токо | = | Токо | 
Continuous Drain Current 
| Тс = 10°С | = | Тс = 10°С | 
Pulsed Drain Current! ma 


Avalanche Current 


Power Dissipation 

Тс = 100°C 
Operating Junction & Storage Temperature Range Т), Т, stg -55 to 150 
Lead Temperature (1/16" from case for 10 secs. ) ЖЕЛІК 300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Junction-to-Case Rthuc = 


Junction-to-Ambient PihJA 


1Б ве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-529 


2М6784 ате - Siliconix 
| | incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
V = 0, Ip = 1000 дА 


Gate Threshold Voltage 
Vps* Vas. 1р = 250 pA 
Gate-Body Leakage 
Vps* 0, Vas = +20 V 
Zero Gate Voltage Drain Current 
VDS = V(BR)DSS » Vas = 0 | 
Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS „Мас 0, Т) =125°C 


On-State Drain Current2 
Vps +3.37 V, Vas =10V 


Drain-Source On-State Resistance? E 
Vas = 10 У, Ір = 1.5 А DS(on) 


Drain-Source On-State Resistance 2 r 
z o DS (оп) 
Vas = 10 V, Ip = 1.5 A, Tj = 125°C 


Forward Transconductance ? 
Vps =5 V, 1р= 1.5 А 


Input Capacitance 


Vos = 0.5 x Увв) 055, 
Vas? 10 V, Ip = 2.25 А 
(Gate charge is essentially 


independent of operating 
temperature) 


Vpop = 75 У, В| = 5040, 
Ip- 1.5 A, Усем- 10 V 
Ва = 260, 


(Switching time Is essentially 
independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


Pulsed Current! 


Forward Voltage? 
le 2 16, Vas=0 


Reverse Recovery Time 
Ip = 15, dip/dt = 100 A/us 


Reverse Recovered Charge 
ЈЕ = Is, dlF/dt = 100 А/д5 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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_бїїсотїх 2М6784 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 
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2М6784 


С Unless otherwise noted) 


о 


PERFORMANCE CURVES (25 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 


Forward Voltage 
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JUNCTION TEMPERATURE (°C) 
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FIGURE 10: Safe Operating Area 
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Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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g Siliconix | 2М6786 


incorporated 


N-Channel Enhancement Mode Transistor 


MOSPOWER NE 0a 


BOTTOM VIEW 
PRODUCT SUMMARY 


PART | WBR)DSS | "ps(on) | Ip 
NUMBER | (VOLTS) (OHMS) | (AMPS) 


1 DRAIN 
2 GATE 
3 SOURCE 


TO-205AF 


PARAMETERS/TEST CONDITIONS Symbol 2N6786 


V 


Continuous Drain Current 


Pulsed Drain Current! 
Avalanche Current 


Power Dissipation 
Тс = 100°С 


Operating Junction & Storage Temperature Range 


Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case Ч 


Junction-to- Ambient 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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2М6786 ри ‘Siliconix 
Е | | mE T incorporated 


ELECTRICAL CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage 
Vas = 0, lp = 1000 pA 


Gate Threshold Voltage V 2.0 

Vos= Vas. Ip = 250 pA GS(th) ң 

Gate-Body Leakage | Ші 
Vps* 0, Vas = +20 V GSS 

Zero Gate Voltage Drain Current | | 250 
Vps = V(BR)DSS : Vas = 0 | 055 

Zero Gate Voltage Drain Current | | | НА 
Vps = 0.8 x М(вв) 088 ,Мав- 0, Ty =125°C 055 

On-State Drain Current? : | | 
Vps = 4.5 V, Vas = 10 V D (on) 1.25 

Drain-Source On-State Resistance? " 
Vas = 10 У, 1р = 0.8 А DS(on) 3.3 3.6 


Drain-Source On-State Resistance 2 
Vas = 10 У, Ip = 0.8 A, TJ = 125°С 


Forward Transconductance 2 
Vps = 5.0 У, Ip=0.8A 


Turn-Off Delay Time 


Fall Time 


Vps = 0.5 x Увв) 088» 


(Gate charge is essentially 
independent of operating 
temperature) 


Мур = 170 V, Ај = 2100 


Ip= 0.8 А, МДЕМ= 10 V 


Ва = 254, 


(Switching time is essentially 
independent of operating 
temperature) 


- PARAMETERS/TEST CONDITIONS 
ear НОМ NR 
E — — A — 
Forward Voltage? | 


Reverse Recovery Time t 
ЈЕ = Is, а/а = 100 A/us. rr 


Reverse Recovered Charge 
[Е = Is, dig/dt = 100 А/д5 Qrr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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б 24 Siliconix | 2М6786 
4 incorporated 


PERFORMANCE CURVES (25°с unless otherwise noted) 


FIGURE 1: Typical Output Characteristics Е FIGURE 2: Typical Transfer Characteristics 
1.25 
Те = -55°C J- pee 
= = | | 25°C 
=, < 1.00 
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= — 0.25 
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Vos — DRAIN-TO-SOURCE VOLT AGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


g,, — TRANSCONDUCTANCE (S) 
гроб) ^ ON-RESISTANCE (Q) 


0 0.5 1.0 1.5 2.0 2.5 
lo - DRAIN CURRENT (А) lo — GRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate шіні 


С — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


0 б 2.5 5.0 7.5 10.0 12.5 15.0 
Vos - ORAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 
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2М6786 


Siliconix | 
incorporated 


в 


PERFORMANCE CURVES (25 С Unless otherwise noted) 


Q) 


— ON-RESISTANCE ( 


(NORMALIZED) 


06 (оп) 


NORMALIZED EFFECTIVE TRANSIENT 


CURRENT (A) 


THERMAL IMPEDANCE 


FIGURE 7: On-Resistance vs. Junction Temperature 


-50 -10 30 70 
Tj — JUNCTION TEMPERATURE (°C) 


FIGURE 9: Maximum Drain Current 
vs. Case Temperature 
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100 125 
Te— CASE TEMPERATURE (°C) 


FIGURE 11: 


Іс — SOURCE CURRENT (А) 


Іп — DRAIN CURRENT (А) 


FIGURE 8: Typical се, Drain Diode 


Vso — SOURCE-TO-DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 


100 
ҚЫ — DRAIN-TO-SOURCE VOLT AGE (V) 


1Орега оп in this area may be limited by 'DS (оп) 


1000 2000 


Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
| g incorporated 2N6788 


N-Channel Enhancement Mode Transistor 


MOSPOWER | 22 MIL-S-19500/555 whore applicable | 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART | W(BR)DSS | Грб(оп) Гр 
p ғ uw x 


EH 


1 DRAIN 
2 GATE 
3 SOURCE 


TO-205AF (TO-39) 


ABSOLUTE MAXIMUM RATINGS (Tc- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 2N6788 


Drain-Source Voltage 
Gate- Source Voltage 


Te = 25°С 


Symbol 


Continuous Drain Current 


о 


+ 
~ 


Те = 100°C 


Pulsed Drain Current! 


Avalanche Current 


= 25°C 


Power Dissipation 
l Я = 100°С 


Operating Junction & Storage Temperature Range Ty, Т stg 


Lead Temperature (1/16” from case for 10 secs.) 


-55 to 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-537 


2М6788 по Siliconix 
| | incorporated 
ELECTRICAL CHARACTERISTICS (Ту = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 

Drain-Source Breakdown Voltage 

Vas = 0, Ip = 1000 pA MBR)DSS 
Gate Threshold Voltage V 

Vps* Vas: !p 7250 pA GS(th) 
Gate-Body Leakage | 

Vps= 0, Vas = +20 У GSS 
Zero Gate Voltage Drain Current 

Vps = V(BR)DSS : Vas = 0 

Zero Gate Voltage Drain Current | 

Vps = 0.8 x V(BR)DSS : Vas- 0, y =125°С DSS 
On-State Drain Current2 

Vos = 2.1 V, Vas =10V 
Drain-Source On-State Resistance2 r 

Vas = 10 У, 1р = 3.5 А DS(on) 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 3.5 A, Tj = 125°C 


Forward Transconductance 2 
VDS =5.0 V, ID = 3.5 A 


! 
Сеча 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Forward Voltage? 
le = Is, Vas- 0 VsD 


Reverse Recovery Time t 
ЈЕ = ls, dig/dt = 100 А/ц5 


Reverse Recovered Charge 
ЈЕ = ig, dip/dt = 100 А/ц5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedence data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-538 


S(T) 


Vps = 0.5 x ViBR)DSS: 
Vas? 10 У, | = 6A 


(Gate charge is essentially 
independent of operating 
temperature) 


Vpp 235 V, Ај = 100 


[р = 3.5 A, УсЕм- 10 V 


Аа = 254, 


(Switching time is essentially 
independent of operating 
temperature) 
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Siliconix 2N6788 
incorporated 


PERFORMANCE CURVES (25°с Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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Ves = 8, 9, 10 V 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
гоего ^ ON-RESISTANCE (Q) 


0 2.5 5.0 7.6 10.00 12.5 15.0 0 5 10 15 20 25 
іп - DRAIN CURRENT (А) lg — DRAIN CURRENT (4) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


. 0.5 х V(BR)DsS 


YE x V(BR)DSS 


С — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


2М6788 Siliconix 
| incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 


— ON-RESISTANCE (Q) 
(NORMALIZED) 


Іс - SOURCE CURRENT (А) 


Го (оп) 


T; — JUNCTION TEMPERATURE (°C) Vsp — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 9: Maximum Drain Current FIGURE 10: Safe Operating Area 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
а incorporated 2N6790 


N-Channel Enhancement Mode Transistor 


MOSPOWER he tool map нај 


BOTTOM VIEW 


PRODUCT SUMMARY 
| PART | УВА)р55 | Грб(оп) Гр 
NUMBER (VOLTS) (OHMS) (AMPS) 


1 DRAIN . 
2 GATE 
3 SOURCE 


TO-205AF (TO-39) 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 2N6790 — 
V 


Gate-Source Voltage | Vas 
| С 


Те = 25° 
Continuous Drain Current 
Це = 100°C 


Pulsed Drain Current! 
Avalanche Current lA 


Тс = 25°С 


Power Dissipation 


Тс = 100°C 


Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150 
| ec 
Lead Temperature (1/16" from case for 10 secs.) | 


n 
г- 


THERMAL RESISTANCE RATINGS 


K/W 


1Риѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-541 


Siliconix 
incorporated 


2N6790 


` 


ELECTRICAL CHARACTERISTICS (Т. = 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
Vas = 0, Ip = 1000 uA 


Gate Threshold Voltage 
Vps= Vas. Ip = 250 pA 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS , Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS „Маз+ 0, Ty =125°C 


On-State Drain Current 2 
Vps = 2.8 V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10 V, Ір = 2.25 A 


Drain-Source On-State Resistance ? 
Vas = 10V, Ip» 2.25 АЛЈ = 125°C 


Forward Transconductance 2 
Vps =15 V, 1р = 2.25 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 x VgR)pss: 
Vae= 10 У, 1р = 3.5 А 
Gate-Source Charge ЕУ D 
| (Gate charge is essentially 
. independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мур = 74 V, В = 334) 
Ва = 254, 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min. | 
ел оо ЕСЕН ЕСІН ШЕШЕ 
кезе [з= | 
Forward Voltage? 


л 


= -ь 
P A 


Reverse Recovery Time t 
IE = Is, dig/dt = 100 А/ц5 ad 


Reverse Recovered Charge Q 
Е = Ig, dip/dt = 100 А/ц5 rr 
1 Pulse width limited by maximum junction temperature (refer to transient therma! impedance data, figure 11) 


2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
4—542 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


Ip - DRAIN CURRENT (А) 


$ 


ge, — TRANSCONDUCTANCE (5) 


C — CAPACITANCE (pF) 


FIGURE 1: Typical Output Characteristics 


2 4 6 8 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance 


ір — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


2N6790 


FIGURE 2: Typical Transfer Characteristics 


__Д__ | 
LEE 


10 


Іп — DRAIN CURRENT (А) 


Ves — GATE-TO-SOURCE VOLTAGE (У) 


FIGURE 4: Typical On-Resistance 


Poston) ^ ON-RESISTANCE (Q) 


0 2.5 5.0 7.5 100 125 15.0 
lp — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 
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2М6790 ” Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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У Siliconix 
т incorporated 2N6792 


N-Channel Enhancement Mode Transistor 


MOSPOWER Па 


воттом VIEW 
PRODUCT SUMMARY | 


| PART | У(вн)р55 | "DS(on | |р | 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 DRAIN 
2 GATE 
3 SOURCE 


TO-205AF (TO-39) 


ABSOLUTE MAXIMUM RATINGS (тс- 25°C unless otherwise noted) 


Continuous Drain non 2. 


Power Dissipation | үү 
| Тс = 100°C 8 
Operating Junction & Storage Temperature Range Т), вю -55 to 150 
| °С 
Lead Temperature (1/16" from case for 10 secs.) | 300 


THERMAL RESISTANCE RATINGS 


1риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-545 


Siliconix 
incorporated 


2N6792 


д 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) . 


PARAMETERS/TEST CONDITIONS Symbol 
Drain-Source Breakdown Voltage 


Gate Threshold Voltage | Vaa 
Vps= Vas. Ір = 250 pA GS(th) 


Gate-Body Leakage | | 
Vps= 0, Vas = +20 У GSS 
Zero Gate Voltage Drain Current 
Vps = ViBR)DSS » Vas = 0 


Zero Gate Voltage Drain Current | 
Vps = 0.8 х Увв)05з , Vas= 0, Ty -125%С 


On-State Drain Current2 
Vps = 3.6 У, Vas =10V 


Drain-Source On-State Resistance2 е 
Vas = 10 V, Ip» 1.25 А 


Typ 


100 


3 
> 


= 
> 


— 


Drain-Source On-State Resistance 2 


Vas = 10 V, Ip = 1.25 А.Т) = 125°C 


Forward Transconductance 2 
Vps =5.0 У, Ip 21.25 A 


Em 
Мас = 10 У, lp» 2.0A 


Gate-Source Charge 


— 


5(0) 


A 


“+ rd o Q a 
— а o EN 
а. Ф o 
~ | 
> ДА © 


А 


17.0 


О 


(Gate charge Is essentially 


independent of operatin 
Gate-Drain Charge бла) Р : 
Turn-On Delay Time Мор = 175 У, Ај = 14040 
Rise Time Ip 71.25 A, Мдем= 10 V 
Ва = 25 4) 
Тигп-ОН Delay Time 
(Switching time is essentially 
| independent of operating 
Fall Time | temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Continuous Current 


Pulsed Current! | 


Forward Voltage? 
Ip = ls , Vag=0 VSD 


Reverse Recovery Time t 
Е = ig, dip/dt = 100 А/д5 


Reverse Recovered Charge 
ig = 15, dip/dt = 100 А/д5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 sec, Duty Cycle < 2% 


4-546 
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Symbol yp 
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Siliconix 2N6792 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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2М6792 т Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
' rward Voltage 
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lOperation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
571 incorporated 2N6794 


N-Channel Enhancement Mode Transistor 


MOSPOWER пие 


BOTTOM VIEW 
PRODUCT SUMMARY 


PART | Увв)озв | 'ps(o) | |р 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 DRAIN 
2 GATE 
3 SOURCE 


TO-205AF (TO-39) 


Symbol 


PARAMETERS/TEST CONDITIONS | 


Drain-Source Voltage Vos 
Gate-Source Voltage Vas 


Te = 25°С 


Continuous Drain Current 


Тс = 100°C 


Pulsed Drain Current! 
Avalanche Current | А 


Те = 25°С 
Power Dissipation 
Тс = 100°C 


Operating Junction & Storage Temperature Range Ty; Tstg 
Lead Temperature (1/16” from case for 10 secs.) 


- 
- 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol Typ. Max. 


Junction-to-Case Rthuc 


Junction-to-Ambient ААА 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-549 


Siliconix 
incorporated 


2N6794 


ELECTRICAL CHARACTERISTICS (Т = 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
V = 0, Ip = 1000 uA 


Gate Threshold Voltage 
Vps* Vas: !p = 250 pA 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vps = V(BR)bss » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Vignjpss , Vas= 0, Т) =125°С 


On-State Drain Current? 
Vps = 4.5V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10V, Ip2 1.0A 


Drain-Source On-State Resistance? 
Vas = 10 У, 1р = 1.0 А, Ту = 125°C 


Forward Transconductance 2 
Vps =5.0V,ID=1.0A 


Input Capacitance 


Output Capacitance 


Vps = 0.5 х Увв) 055, 
(Gate charge is essentially 


independent of operating 
temperature) 


Мур = 255 V, В = 22040, 
[р = 1.0 А, УБЕМ= 10 V 
Аа = 250 


(Switching time is essentially 
‚ independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту = 25°С unless otherwise noted) 


Pulsed Current! 


Forward Voltage? 
IF = 15, Vas= 0 


Reverse Recovery Time 
[Е = 15, dip/dt = 100 А/ц5 


Reverse Recovered Charge 
[Е = 15, dip/dt = 100 А/д5 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


4-550 


Siliconix 2N6794 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


Іп = DRAIN CURRENT (A) 
Іп — DRAIN CURRENT (А) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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4-551 


2М6794 ФА Siliconix 
| incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Siliconix 
т incorporated 2N6796 


N-Channel Enhancement Mode Transistor 


MOSPOWER E Denia 


BOTTOM VIEW 


O 1 


PRODUCT SUMMARY 


- с | : | | o2 
PART (BR)DSS DS(on) D | бз 
NUMBER | (VOLTS) (OHMS) (AMPS) 
2 GATE 
3 SOURCE 


TO-205AF (ТО-39) 


ABSOLUTE. MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Ур 
Gate-Source Voltage | Vas 


T - 


2М6796 


Continuous Drain Current 


Тс = 100°C 


Pulsed Drain Current! | | 
Avalanche Current IA 


Тс = 25°С 


О 

| 

г 

a 

о 

О 
H 
оз го 
^o o 


ms ~ . 
о сл 


Co 
— 


Power Dissipation 
| Те = 100°C 


Operating Junction 8 Storage Temperature Range | Ty Tstg -55 to 150 


Lead Temperature (1/ 16" from case for 10 secs.) 


+ 


[Н 


Е 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE | 


Junction-to-Case 
| Junction-to- Ambient | РЕЈА 


Тршве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-553 


2М6796 ГЕР” Siliconix 
incorporated 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage V, 
Gate Threshold Voltage V 
Vps= Vas: Ip = 250 pA GS(th) 
Gate-Body Leakage 
Vps* 0, Vas = +20 V 
Zero Gate Voltage Drain Current 
Vps = V(BR)bss : Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x VigR)pss , Vas= 0, Ту =125°C 


1 
— 
о 
eo 

» 


= 
> 


On-State Drain Current? | 
Vps = 1.56 V, Vag = 10 V О (оп) 


Drain-Source On-State Resistance2 
Vas = 10 V, Ip=5.0A 


Drain-Source On-State Resistance 2 
Vag = 10 V, Ip = 5.0 A, Ty = 125°C 


Forward Transconductance 2 
Vps =5.0 V, Ip = 5.0 А 


ЕЛІ ЖЕНЕ 
Саїе-$оигсе Сһагде 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т- 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Vps = 0.5 x VBR)pss: 
Vas? 10 V, Ip = 8.0 А 


O 


(Gate charge is essentially 
independent of operating 
temperature) 


Vpop = 30 V, В |- 6 0, 
ID= 5.0 А, УДЕМ= 10 V 
Ва = 2540, 


(Switching time is essentially 
independent of operating 
temperature) 


Continuous Current | 


Pulsed Current! 


Forward Voltage? 
\Е=!5,Ус$=0 | 
Reverse Recovery Time 
ЈЕ = 15, dip/dt = 100 A/ns 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 А/р5 


= 
С) 


BOR : i 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 


4-554 


Siliconix. 2М6796 
| incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance 


де. — TRANSCONDUCTANCE (5) 
Coston) ^ ÜN- RESISTANCE (O) 
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Ip — DRAIN CURRENT (А) Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance E FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


· 30 40 50 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) | Qg — TOTAL GATE CHARGE (nC) 


2М6796 | Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature . FIGURE 8: Typical Source-Drain Diode 
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1Operation in this area may be limited by 'DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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NORMALIZED EFFECTIVE TRANSIENT 


incorporated 


| т Siliconix | 2М6798 


N-Channel Enhancement Mode Transistor 


MOSPOWER pari dre licer 


BOTTOM VIEW 
PRODUCT SUMMARY 


O1 
02 
o3 


1 DRAIN 
2 GATE 
3 SOURCE 


TO-205AF (TO-39) 


PARAMETERS/TEST CONDITIONS Symbol 


Gate-Source Voltage 

^ 
Тс = 25°С 
7 


Continuous Drain Current 


| 25 
Power Dissipation 


-55 to 150 


” 
со ~ 
= о 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 


Junction-to-Ambient АЈА 


А 
= 


175 


1Биве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-557 


Siliconix 
incorporated 


2N6798 


ы 


ELECTRICAL CHARACTERISTICS (ту = 25%С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol Units 


- |. 
< 
о | 


~ 
e 


Со № ~ 
о о сл о 
— -ъ ~ | i . . 
-. о оз 
со и ы 
o 
5 ~ 


Drain-Source Breakdown Voltage V 
Vas = 0, Ip = 1000 ДА (BR)DSS 200 


Gate Threshold Voltage V 2 
Vps= Vas. Ip = 250 pA GS(th) 0 
Gate-Body Leakage | 
Vps= 0, Vas = +20 V | GSS 


в. | + 


Zero Gate Voltage Drain Current к I 
Vos = V(BR)bsS » Vas = 0 


158 


| о | e i 
e о 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS ,Уав- 0, Ty =125°C 


ho 
сл 
eo 


On-State Drain Current? | | 
Vps = 2.2V, Vas = 10V | D (on) 


сл 


~ 
сл сл 


Drain-Source On-State Resistance? 


Vas = 10 У, ір= 3.5 А DS(on) 0 


0.40 


~ 
о 


Drain-Source Оп-$їаїе Resistance 2 


Е 
Vas = 10 V, 1р = 3.5 A, Tj = 125°C DS(on) 0.46 0.75 
Forward Transconductance 2 9 
Vos = 5.0 У, 1р = 3.5 А fs 


Ciss 350 780 


C 
e 
ч 
сл 


Input Capacitance 


Output Capacitance 


Reverse Transfer Capacitance 


Total Gate Charge 
Gate-Source Charge 


А 
2 
. 
. 


Coss | 100 .— 220 


> 
л 
о 
о 
^t 


Crss 


~ 
о 
- 
сл 
o 


Vps = 0.5 x (BR)psS: 


== 


(Gate charge is essentially 
independent of operating 
temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Continuous Current 


Мор = 77 V, Ај = 220 TIS 


ID= 3.5 А, УсЕМЕ 10 V 


A 
~ 
л 
со 


Ас = 7.5 0, 


г 


t 
(Switching time is essentially (90) 


independent of operating 
temperature) 


о 
о 


+ ~ 
“қ См 


Тур. 


сл 
ол 


. 
Жар гә : 
~ 


Pulsed Current! ISM 
Forward Voltage? | 
ЈЕ = 15, Мао= 0 VsD 0.70 4 
Reverse Recovery Time t 
ЈЕ = Is, dip/dt = 100 A/ns rr 150 500 
Reverse Recovered Charge 
IF = 15, dip/dt = 100 А/ц5 Qrr uC 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-558 


” Siliconix. 2М6798 
| incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 2: Typical Transfer Characteristics 
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де, — TRANSCONDUCTANCE (S) 
l'DS(on) — ON-RESISTANCE (о) 


0 5 10 15 20 25 о 5 10 15 20 25 
іп — DRAIN CURRENT (A) Іп — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Увс — GATE-TO-SOURCE VOLTAGE (V) 


0 5 10 15 20 25 30 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 


4-559 


2М6798 EE " Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical я Diode 
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lOperation in this area may be limited by 'DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
тп incorporated 2N6800 


N-Channel Enhancement Mode Transistor 


MOSPOWER Пеј 


BOTTOM VIEW 
ees SUMMARY 


O1 
PART | Мвв)овв | Гре(оп) Гр 02 
r= 2% Ети аа i 
ЕСІ 
1 DRAIN 
2 САТЕ 
3 SOURCE 


ТО-205АҒ (ТО-39) 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 2N6800 = 


A 
Power Dissipation 


Operating Junction & Storage Ternperature Ranga -55 to 150 
Me 
Lead Temperature (1/16" from case for 10 secs.) на 


Continuous Drain Current 


THERMAL RESISTANCE RATINGS 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-561 


2М6800 | Siliconix 
| | incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS Symbol | Ми. | Тур. | 
Drain-Source Breakdown Voltage 
Gate Threshold Voltage V 
Vps* Vas: 10 = 250 pA GS(th) 
Gate-Body Leakage | 
Vos= 0, Vas = +20 V 555 


> 


Zero Gate Voltage Drain Current | 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Увв)озз , Vas= 0. Ty =125°C 


= 
> 


On-State Drain Current? | 
Vps = 3.0 V, Vas = 10 V | D (on) 


Drain-Source On-State Resistance? " 
Vas = 10 V, 1р = 2.0 А 05 (оп) 


Drain-Source Оп-$їаїе Resistance 2 
VGs = 10 У, 1р = 2.0 А.Т) = 125°С 


Еогмага Тгапзсопдистапсе 2 
Vps =5 У, Ip = 2.0A 


4 


— 


5(47) 


Vps = 0.5 x (pgR)pss: 


O 


(Gate charge is essentially 
independent of operating 
temperature) 


Мур = 176 У, Ry = 88 0, 


© 


Ip? 2.0 A, УДЕМ= 10 V 


оо оз N х 
о о 


Ва = 7.50, 


Тигп-ОН Delay Time 
Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min, | Typ. 
peered а EST 
мее Ба ШЕН ШЕН 
Еогуага Volta e? | 


(Switching time is essentially 
independent of operating 
temperature) 


о 
о 


Reverse Recovery Time t 
IF = ig, (р/с = 100 А/ц5 г 


Reverse Recovered Charge Q 
ЈЕ = Is, dip/dt = 100 А/ц8 rr 


= 
О 


84: Í і 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 2N6800 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
10 | 
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0 2.5 5.0 7.5 10.0 12.5 15.0 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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ted 


iconix 


ili 


7). 


2М6800 


шсогрога 


PERFORMANCE CURVES (25 С Unless otherwise noted) 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 9: Maximum Drain Current 
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Siliconix 
TY incorporated 2N6802 


N-Channel Enhancement Mode Transistor 


MOSPOWER МІ::5:19500/557 where applicable. 


BOTTOM VIEW 
PRODUCT SUMMARY 


PART | УВА)р55 | 'ps(on) Гр | 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 DRAIN 
2 GATE 
3 SOURCE 


TO-205AF (TO-39) 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 
Gate-Source Voltage 


To = 25°С 


Symbol 


= 
Е A 
Тс = 100°C 


Pulsed Drain Current! 
Avalanche Current 


= 25°С 


о! 
| 


Power Dissipation 


Te = 100°C 


Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150 
Lead Temperature (1/16” from case for 10 secs.) зе НИВВ 


BENE НА ДИ 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 
Junction-to-Ambient 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


Rthuc 


RthJA 


4-565 


2М6802 | Siliconix 
| mE incorporated 


ELECTRICAL CHARACTERISTICS (Tj = 25°С unless otherwise noted) E 
PARAMETERS/TEST CONDITIONS Symbol | ми. | Тур. 


Drain-Source Breakdown Voltage V 
Vas = 0, Ip = 1000 pA (BR)DSS 500 КЕ 
Gate Threshold Voltage 


Gate-Body Leakage 
Урс- 0, Vas = +20 М 


C) 
Qo 
o 
o 
© 
з 
> 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current Е 
Vps = 0.8 x V(BR)DSS : Ves= 0, Т) =125°С 


On-State Drain Current 2 
Vps = 3.75 V, Vas = 10 М 


Drain-Source On-State Resistance? 
Vas = 10 У, 1ря 1.5 А 


Drain-Source On-State Resistance ? 
Vas = 10 У, Ip = 1.5 A, Ty = 125°C 


Forward Transconductance ? 


Vps = 5.0 М Ip = 1.5A 5(%) 


Input Capacitance 


Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge 


Мае = 10 У, In = 2.5A 
а D 
Gate-Source Charge 5 2 
(Gate charge is essentially 
independent of operating 


Gate-Drain Charge temperature) 


Vpp = 225 V, Riz 15041 


Turn-On Delay Time 


Rise Time ID Vie NGEN ЕНУ 
Ra-7.54 
Turn-Off Delay Time 
(Switching time is essentially 
independent of operating 


Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol. RN 


епови Current 


Units 


Pulsed Current! 


Forward Voltage? 
IF + 18, Vas= 0 


Reverse Recovery Time 
[Е = Is, dip/dt = 100 A/us 


Reverse Recovered Charge 
Ip = Is, а/а = 100 А/д5$ 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-566 


= 
O 


| Siliconix 2N6802 
: incorporated 


PERFORMANCE CURVES (25?C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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lp — т КҮТЕ (А) 


FIGURE 5: Typical Capacitance | 


C — CAPACITANCE (pF) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) | Од — ТОТА БАТЕ СНАКОЕ (пС) 
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Siliconix 
incorporated 


2N6802 


C Unless otherwise noted) 


о 


PERFORMANCE CURVES (25 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 
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FIGURE 10: Safe Operating Area 
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FIGURE 9: Maximum Drain Current 
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4-568 


Siliconix | 
т incorporated 2N6804 


P-Channel Enhancement Mode Transistor 


MOSPOWER о tr 


2 


BOTTOM VIEW 


PRODUCT SUMMARY 


PART 
NUMBER 


1 DRAIN (CASE) 
2 GATE 
| TO-204AA (ТО-3) 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (тс- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vos 


Gate-Source Voltage | Vas 


жө [= 


Те = 25°С 
Continuous Drain Current 


Te = 100°C 


Pulsed Drain Current! 


Avalanche Current lA 


Te = 25°С 
Power Dissipation 
= 100°C 


Te 
Operating Junction & Storage Temperature Range Ty, Tstg 
Lead Temperature (1/16" from case for 10 secs.) L 


"E 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Dese pte | 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity 


4-569 


2М6804 Siliconix 
incorporated 
ELECTRICAL CHARACTERISTICS (Т, = 25°C unless otherwise noted) СПАЛО! Device „а for clarity 
PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage 
Gate Threshold Voltage ЕСТІП 


В і + 


Vps* Vas. ID= 250 pA Уаз(н) 


Gate-Body Leakage 
Vps= 0, Vas = +20 V IGSS 


Zero Gate Voltage Drain Current 
Vps = У(вв)р55, Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8x У(вв)р55 , Vas= 0, Т) =125°C 


ЦА 


On-State Drain Current? 
Vos = 4.0 V, Vas = 10V 


ЖШ 


Drain-Source On-State Resistance2 
Vas = 10 V, 1р= 7.0А 


Drain-Source On-State Resistance 2 r 
Vas = 10 V, я 7.0 A, Tj = 125°C DS (оп) 


Forward Transconductance ? 


Vps 30 У, ряТА S(U) 


Мр5 = 0.5 x Увв) 058, 


3 
О 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 35 V, R= 4.5 4, 


ID- 7 А , УбЕМ= 10 V 


Вас 7.5 Q 


(Switching time is essentially 
independent of operating 
temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Continuous Current 


Pulsed Current! 


Forward Voltage? 
ЈЕ < 15, Vas= 0 
Reverse Recovery Time 
Ip = Is, dip/dt = 100 A/us 


Reverse Recovered Charge 
le = 15, dip/dt = 100 A/ns 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 psec, Duty Cycle < 2% 
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Siliconix 2м6804 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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2N6804 


PERFORMANCE CURVES (25'C Unless otherwise noted) 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 
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150 


vs. Case Temperature 


FIGURE 9: Maximum Drain Current 
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Тс- CASE TEMPERATURE (°C) 
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Operation in this area may be limited by DS(on) 


Normalized Effective Transient Thermal Impedance, Junction-to-Case 


FIGURE 11: 


pir br а 


Single pulse 


0.01 
107° 


39NYO3d4NWI TWAYSHL 
LNGISNVUL 3М133443 03ZNYNYON 


4-572 


" Siliconix 
g incorporated 2N6806 


P-Channel Enhancement Mode Transistor? 


MOSPOWER BENE 


BOTTOM VIEW 


PRODUCT SUMMARY 
PART | WBR)DSS | DS(on) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


ABSOLUTE MAXIMUM RATINGS (тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 2N6806 


Drain-Source Voltage Vos 200 


Gate-Source Voltage 


1 DRAIN (CASE) 
2 GATE 
TO-204AA (TO-3) 3 SOURCE 


H 
~ 
о 


Ше = 25°С 
Continuous Drain Current 
| Тс = 100°C 


< 
> е) 
со іо | а 


Pulsed Drain Current! 


Avalanche Current 


А 


To = 25°С 


~, 
сл 


о 
о 


Power Dissipation 


Тс = 100°C 


Operating Junction & Storage Temperature Range | qd Tstg 


Lead Temperature (1/16” from case for 10 secs.) 


-55 to 150 


о 


е 


r- 
a 
e 
e 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case RthJc 


Junction-to-Ambient RthJA 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity 


Symbol Typ 


1.67 


о 


— 
| ` 


+ 
о 
> ЈА 
~ 
= 


Rthcs 


4-573 


2М6806 Siliconix 


incorporated 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) F>Channel Device |. tor clarity 
PARAMETERS/TEST CONDITIONS Symbol | Min. | Typ. 


Drain-Source Breakdown Voltage м 
Уас-0, Ip = 1000 ЦА (BR)DSS 200 ШЕШ 


Gate Threshold Voltage 
Vps* Vas: р = 250 uA 


Gate-Body Leakage | | 
Vps= 0, Vag = +20 V GSS 

Zero Gate Voltage Drain Current | | 
Ур = У(вн)о55. Vas = 0 055 


< 
G) 
o 
= 
= 
гә 
о 


an | 
сл 
eo 


> 


Zero Gate Voltage Drain Current | 
Vps = 0.8 x V(BR)DSS ,Уав- 0, Т) =125°C 088 


On-State Drain Current? | 
Vps = 5.2 V, Vas = 10 V D (on) 


Drain-Source On-State Resistance? 
Vas = 10 У, 1р = 4.0 А 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 4.0 A, Ty = 125°C 


Forward Transconductance ? 
Vps 2-10 У, 1р = 4.0 А 


Gate-Source Charge 
Га 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


630 


~ 
~ 
о 


~ 
o 


Vps = 0.5 x (gnjpss: 


(Gate charge is essentially 
independent of operating 
temperature) 


Мр = 63V, Ву = 150 


IDZ 4A, VGEN = 10V 


Ва = 7.547 


(Switching time is essentially 
independent of operating 
temperature) 


+ 
О. 
о 
-h 
= 
C 
о 


о 
сл 


Forward Voltage? 
lr = Is, Vas- 0 
Reverse Recovery Time 
[Е = 15, а/а = 100 А/д5 


Reverse Recovered Charge 
[Е = ls, dip/dt = 100 A/ps 


= 
O 


N 
о 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 
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#7 Siliconix 2N6806 
| incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
3 =? 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 
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Vos — ÜRAIN-TO-SOURCE VOLTAGE (V) 


2м6806 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 


quee с сес 0. et H- SS Lent - —— ——— 


шшш! SE ш 
| === 


а ШЕР | 


THERMAL IMPEDANCE 


tte 


__| 44 | 


Single е pu 


NORMALIZED EFFECTIVE TRANSIENT 


10 1 
SQUARE WAVE Ed DURATION (sec) 


incorporated 


g Siliconix 2N6845 


P-Channel Enhancement Mode Transistor? 


MOSPOWER moors а 


BOTTOM VIEW 


PRODUCT SUMMARY 


| | | 1 DRAIN 
PART | WBR)DSS | 'ps(on) Го 2 САТЕ 
NUMBER | (VOLTS) | (OHMS) | (AMPS) 


3 SOURCE 


TO-205AF (TO-39) | 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Symbol и 236845 | 


Drain-Source Voltage : Vos 
Gate-Source Voltage | Vas 


Тс = 25°С 


~ 
Pn 


Continuous Drain Current 


Te = 100*C 


Li puros usto 


Avalanche Current lA 


Te = 25°С 


Power Dissipation 


To = 100°C 


Operating Junction & Storage Temperature Range 


Ty; Tstg . -55 to 150 je 
| | °C 
Lead Temperature (1/16” from case for 10 secs.) 300 А 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Junction-to-Case - RthJC 


Junction-to-Ambient RthJA 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity 


4-577 


— 
2N6845 | Ве +. 


ELECTRICAL CHARACTERISTICS (Т) = 25°С unless otherwise noted) Кое cigre have been omitted for clarity 
PARAMETERS/TEST CONDITIONS Symbol Typ. 


Drain-Source Breakdown Voltage 
V z0, Ip = 1000 pA | 


Gate Threshold Voltage V 
Vps= Vas: ID = 250 pA GS(th) 


Gate-Body Leakage | 
Vps= 0, Vas = +20 V 
, = 0 


MBR)DSS 


V 


Zero Gate Voltage Drain Current 
Мрз = V(BR)DSS » Vas 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Viprypss , Vas» 0, Ty -125%С 


On-State Drain Current? | 
Vps = 2.4 У, Vas = 10 У 


Drain-Source On-State Resistance2 
Vas = 10V, Ip» 2.0 А 


DS(on) 


Drain-Source On-State Resistance? r 
Vas = 10 V, Ip = 2.0 A, Ty = 125°C DS(on) 


Forward Transconductance ? 
Vps =15 V, Ip» 2.0 А 9 fs 


| (Gate charge is essentially 
oe 


Тигп-ОН Delay Time 


3.75 S(O) 


Ciss 


Coss 


о 
п 


- 
о 
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~ > 
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КИЛИ 
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Crss 
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N со 
о со ч | 


3 
О 


~ 


На 7.50, 


о 
~ 


1 
(Switching time is essentially d(off) 


independent of operating 
Fall Time temperature) 


re 
-h 


м 
о 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т,-25%С unless otherwise noted) 


жыз ис ШЕНІ ШЕШІ 
Forward Voltage | 


Reverse Recovery Time | + 
IF = 15, dip/dt = 100 А/џ5 ái 


Reverse Recovered Charge 
ЈЕ = Is, dip/dt = 100 А/ц5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 
incorporated 


2N6845 


PERFORMANCE CURVES (25°С unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 
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FIGURE 3: Typical Transconductance 
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FIGURE 2: Typical Transfer Characteristics 


Іп — DRAIN CURRENT (А) 


Vas — GATE-TO-SOURCE VOLT AGE (V) 


FIGURE 4: Typical On-Resistance 
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Іп — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 
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2М6845 52: Siliconix 
incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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' Siliconix 
т incorporated 2М6847 


P-Channel Enhancement Mode Transistor? 


MOSPOWER _ PN 
BOTTOM VIEW . 


PRODUCT SUMMARY 


PART | VBR)DSS | Гоб(оп) ір 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 DRAIN 
2 САТЕ 


TO-205AF (TO-39) 


Power Dissipation 


20 | | 
уу 
Operating Junction & Storage Temperature Range 1), Tstg . -55 to 150 
| °C 


THERMAL RESISTANCE RATINGS 


Junction-to-Case Rthuc 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity 


4-581 


2М6847 "EX Siliconix 
| incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) АЊА И ee for clarity 


Drain-Source Breakdown Voltage 
Vas = 0, Ip = 1000 pA | 


Gate Threshold Voltage 
Урв- Vas. 1р = 250 pA 


Gate-Body Leakage 
Vos= 0, Vas = +20 У 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x VgR)pss , Vas= 0, Ty =125°C 


On-State Drain Current 2 
Vps = 3.8 V, Vas =10V 


Drain-Source On-State Resistance? 
Vas = 10 У, 1) = 1.6 А 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip= 1.6 A, Ty = 125°C 


Forward Transconductance 2 
Vps =15 V, Ip» 1.6 А 


Input Capacitance 

Output Capacitance 

Reverse Transfer Capacitance 

Total Gate Charge Vps = 0.5 X VBR)DSS: 
Мде = 10 V, In = 2.5 А 

Gate-Source Charge as > 
(Gate charge is essentially 
independent of operating 

Turn-On Delay Time Мрр = 75 У, Ву = 454) 


Ва = 7.50 
Turn-Off Delay Time 
(Switching time is essentially | 


independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


Forward Voltage 
ЈЕ = 15, Vag= 0 


Reverse Recovery Time 
Е = 15, dip /dt = 100 A/ps 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 А/д5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width « 300 usec, Duty Cycle < 2% 


4-582 


Siliconix 
ДР incorporated 


2N6847 


PERFORMANCE CURVES (25°с Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


о 
o 


lp — DRAIN CURRENT (А) 
4» 
сл 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 
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FIGURE 5: Typical Capacitance 
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FIGURE 2: Typical Transfer Characteristics 
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Ves — GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 
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FIGURE 6: Typical Gate Charge 
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2М6847 Siliconix 
| шсогрога ед 


PERFORMANCE CURVES (25 С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Operation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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пт Siliconix 2М6849 


incorporated 


P-Channel Enhancement Mode Transistor? 


MOSPOWER MIL-S-T9500/564 "where applicable 
BOTTOM VIEW 


PRODUCT SUMMARY 


PART | "BR)DSS | Гов(оп) 
NUMBER | (VOLTS) | (OHMS) 


1 DRAIN 


a E 
3 (AMPS) 
2 GATE 


TO-205AF (TO-39) 


2N6849 


D 
Pulsed Drain Current! — | 
Avalanche Current lA 


Power Dissipation — 
| Тс = 100*C 


S 

S г 
Operating Junction & Storage Temperature Range | Ty; Tstg 
Lead Temperature (1/16” from case for 10 secs.) TL 


-4 
О 
и 
ол 
о 
О 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE | 


Junction-to-Ambient | | | РАЈА 


Зутвбо! 


1 


„Ризе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Negative signs for current and voltage values have been omitted for the sake of clarity 


4-585 


2М6849 | | ^ Siliconix 
| А | incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) P Channel, Device ted for clarity 


Drain-Source Breakdown Voltage 
м = 0, Ip = 1000 pA 


Gate Threshold Voltage 
Vps* Vas: 1р = 250 pA 
Gate-Body Leakage 
Vps* 0, Vas = +20 V 
Zero Gate Voltage Drain Current 
Vos = V(BR)DSS » Vas = 0 
Zero Gate Voltage Drain Current  : 
Vps = 0.8 x VigBR)pss , Уа5= 0, Т) 
On-State Drain Current? | 
Vps = 2.1 V, Vas = 10V | 


Drain-Source On-State Resistance? 
Vas = 10 У, 1р = 3.0 А 


`=125°С 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 3.0 A, Tj = 125°C 


Forward Transconductance 2 
Vps =15 V, Ip = 3.0 А 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


| PARAMETERS/TEST CONDITIONS Symbol 

те ЗИ 

Pulsed Current! | EN 

Forward Voltage? 

Reverse Recovery Time | t 

[Е = 15, dig/dt = 100 A/us i 

Reverse Recovered Charge 

IE = ig, dip/dt = 100 A/us Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle « 2% 


4-586 


Vps = 0.5 x Увя)р55, 
Vas= 10 V, Ip - 6.5 А 


(Gate charge 15 essentially 
independent of operating 
temperature) 


Vpop = 42 У, Ај = 104) 


Ip? 4.1 A, Маем= 10 V 


На = 7.5.0, 


(Switching time is essentially 
Independent of operating 
temperature) 


‘Siliconix 2N6849 
incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
10 | | 


Ip — DRAIN CURRENT (А) 
Іо — DRAIN CURRENT (А) 


0 2 4 6 8 ЕГ: 
Vos — ORAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


де, — TRANSCONDUCTANCE (5) 
"ps(o ^ ON-RESISTANCE (О) 


lo — DRAIN CURRENT (А) Іо — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance и FIGURE 6: Typical Gate Charge 
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4–587 


2М6849 | Siliconix 
| шсогрога ед 


PERFORMANCE CURVES (25 С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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NORMALIZED EFFECTIVE TRANSIENT 


Siliconix 
т incorporated 2М6851 5 


P-Channel Enhancement Mode Transistor 


MOSPOWER ПРЕ 


ВОТТОМ МІЕУ/ 


PRODUCT SUMMARY 


PART | W(BR)DSS | DS(on) ID. 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 DRAIN 
| ВЕ А | 3 SOURCE 


TO-205AF (TO-39) 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°С unless otherwise noted) 


Continuous Drain Current 


Pulsed Drain Current! 

Avalanche Current lA 
Це = 25°С 

Power Dissipation 


Operating Junction & Storage Temperature Range 


Lead Temperature (1/16” from case for 10 secs.) 


с 
5 
= 
Ф 


~ 
о 
e 


o 


NO 


e 
-— 


, Tstg -55 to 150 


300 


= 
[+ 
2 | IN го | 
о ол — о 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case i 


Symbol Typ. 


RthJC 


Junction-to-Ambient | АЈА 


Трџве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Negative signs for current and voltage values have been omitted for the sake of clarity | 


4-589 


2М6851 Siliconix 
| | | incorporated 
ELECTRICAL CHARACTERISTICS (Т. = 25°С unless otherwise noted) P-Channel „Device а tor сату 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage V 
Vas = 0, lp = 1000 pA (BRIDSS 
Gate Threshold Voltage V 2.0 
Урѕ= Уаз» ID = 250 pA GS(th) . 
Gate-Body l.eakage | 
Мр5= 0, Vag = +20 V GSS 


Zero Gate Voltage Drain Current 
Ур = V(BR)DSS : Vas = 0 


Zero Gate Voltage Dráin Current | 
DSS 


Vps = 0.8 x V(BR)DSS » Vas= 0, Ty =125°C 
On-State Drain Current? 

Vps = 3.3 V, Vas = 10 V 4.0 A 
Drain-Source On-State Resistance? Е 

Vas = 10 V, Ip= 2.0 А DS(on) . 


Drain-Source On-State Resistance ? 
Vas = 10 V, Ip» 2.0 A, Ty = 125°C 


Forward Transconductance ? 
Vps 2-15 V, Ір = 2.0 А 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


Total Gate Charge 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Vps = 0.5 х Увв) 055, 
Vas? 10 У, Ip = 4.0A 


(Gate charge is essentially 
independent of operating 
temperature) 


Мр = 95 V ,А| = 390 


ір: 2.4 A, Усем- 10 V 
Ва-17.54, 
(Switching time is essentially 


independent of operating 
temperature) 


Forward Voltage? 
IF =15, Vas=0 
Reverse Recovery Time 


IF = 15, dip/dt = 100 A/S 


Reverse Recovered Charge 
Ip = 15, dip/dt = 100 A/ns 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-590 


Siliconix 2N6851 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


= си 

- - 

а e | 

a az 

=> = 

с e 

= = 

= = 2 

се ac 

са са 

І | 

LNS D d 

0 2 4 6 8 10 

Vos — DRAIN-TO-SOURCE VOLTAGE (У) Ves - GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
грофа) ^ ON-RESISTANCE (0) 


0 2.5 5.0 7.5 10.0 12.5 
іп — DRAIN CURRENT (А) Іп — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


/ 
Ж” 
0.5 x ViBR)DSS ИЯ 


ШУА 18 х VBR)DSS 
zu ЖЕЗ ИЕ 
E ЕНЕ 


Тай 
Ж 


5.0 


С — САРАСІТАМСЕ (рЕ 


г 
сл 


Ves - GATE-TO-SOURCE VOLTAGE (У) 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 
4-591 


2М6851 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


Siliconix 


B 


incorporated 


FIGURE 7: On-Resistance vs. Junction Temperature 
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0.1 I—-—1-3-3- а С”, == Є 
=== раан 
Бе numum CE EMEN EN. [L^ T | | 1 LUIITI, __ 
Ар НА ТОС 
LL | —FHTHILM 
A "ES ||| ___ 
т et TR CHE CHR 
ii ТІ 
105 104 


Ту — JUNCTION TEMPERATURE (°C) 


FIGURE 9: Maximum Drain Current 
vs. Case Temperature 


25 
Те — CASE TEMPERATURE (°C) 


50 75 100 125 


FIGURE 11: 


Pie WAVE PULSE 


ШЕЛ ЕЕ ДА 
ІН ШЕЕ 


FIGURE 8: Typical 22. Diode 
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FIGURE 10: Safe Operating Area 
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Siliconix 
g incorporated 2N6962 


N-Channel Enhancement Mode Transistor 


MOSPOWER EE 0 


TOP VIEW 


PRODUCT SUMMARY 
| PART | WBR)DSS | Грб(оп) 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 SOURCE 
TO-210AC (TO-61) 2 GATE 


ISOLATED CASE 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Ур 


| Gate-Source Voltage 


н 
со 
о 


Te = 25°С 


Te = 100°C 
Pulsed Drain Current 
Avalanche Current lA 


Te = 25°С 


Continuous Drain Current 


120 


Power Dissipation 


o 
| 
+ 


Те = 100°C 


Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150 
Lead Temperature (1/16" from case for 10 secs.) TL 


THERMAL RESISTANCE RATINGS 


| THERMAL RESISTANCE 


Junction-to-Case RthJC 


Junction-to-Ambient RthJA 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
This device contains beryllium oxide 


Symbol Typ. 


A 
e 


o 
A 


Rthcs 


4-593 


2N6962 TÉ Siliconix 
incorporated 


ELECTRICAL CHARACTERISTICS (= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage 
V = 0, Ip = 250 WA 


Gate Threshold Voltage 
Vps* Vas: 10 = 250 uA 


Gate-Body Leakage 
Урс- 0, Vas = +20 V 

Zero Gate Voltage Drain Current 
Vps = 0.8 x Мвв)р55 , Vas= 0 


Zero Gate Voltage Drain Current 
Vos = 0.8 x V(BR)DSS , Vasg= 0, Ty =125°C 


On-State Drain Current2 
Vps = 1.8 V, Vas =10V 


Drain-Source On-State Resistance? 
Vas = 10V, Ip= 24 А 


Drain-Source On-State Resistance ? 
Vas = 10 V, 1р = 24 A, Ty = 125°C 


Forward Transconductance ? 
Vps =15 V, 1р = 24 A 


Input Capacitance 
Output Capacitance 
Reverse Transfer Сарасйапсе 
Total Gate Charge Vps = 0.5 x Van)pss 
Мс = 10 У, 1р = 30 А 
Саїе-$оигсе Сһагде as п 
(Gate charge is essentially 
independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Уро = 25 V, Ву = 14Y 
Rise Time "Dre GENS IY 


RG=47Q 
Turn-Off Delay Time 
(Switching time is essentially 


independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т = 25°C unless otherwise noted) 


Forward Voltage? 
(Е = 15 , Vas=0 


Reverse Recovery Time 
IE = 15, ЧЕ/Ф = 100 A/S 


Reverse Recovered Charge 
IF = Is, dip/dt = 100 A/S 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4—594 


чт · Siliconix 2М6962 
ыў incorporated | 


PERFORMANCE CURVES (25°С unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 6: Typical Gate Charge 
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2М6962 т Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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NORMALIZED EFFECTIVE TRANSIENT 


Siliconix 
g incorporated 2N6963 


N-Channel Enhancement Mode Transistor 


MOSPOWER re y 


TOP VIEW 


PRODUCT SUMMARY 
PART | Мвв)р55 | DS(on) | ip 
NUMBER | (VOLTS) (OHMS) (AMPS) 


1 SOURCE 
ТО-210АС (ТО-61) 2 САТЕ 
ISOLATED CASE 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


Power Dissipation 


Operating Junction & Storage Temperature Range Tj, Tstg -55 to 150 
°C 
Lead Temperature (1/16” from case for 10 secs.) 300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 


Case-to-Sink 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
This device contains beryllium oxide 


4-597 


Siliconix 
incorporated 


2N6963 


д 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage 
Gate Threshold Voltage V 
Vps* Vas. ID= 250 mA GS(th) 
Gate-Body l.eakage | 
Vps= 0, Vas = +20 М GSS 
Zero Gate Voltage Drain Current 
. Vps = 0.8 x ViBR)DSS » Vas= 0 
Zero Gate Voltage Drain Current | 
Ур = 0.8 х V(BR)DSS ,Уас- 0, Ty =125°C DSS 


4.0 
n^ 
250 


On-State Drain Current? | 

Vps = 2.7 М,Ма5 = 10V О(оп) 
Drain-Source On-State Resistance? А 

Ves = 10V, |) = 19 А DS(on) 
Drain-Source On-State Resistance 2 r 

Vas = 10 V, Ip = 19 A, Тј = 125°C DS(on) 9:19 


Forward Transconductance 2 
Vps =15 У, |) = 19 А 


Тигп-ОН Delay Time (он) Nm 130 


 SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS | Min. | 
=з [р 
ЕТГІ Ба ШЕН 
Forward Voltage? 


Vps = 0.5 x VIBR)DSS: 
Vas? 10 У, 1p = 30A 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 95 V, Ау = 50 


ID= 19 А, VsgN = 10 V 


Во = 4.70, 


(Switching time is essentially 
independent of operating 
temperature) 


Reverse Recovery Time t 
Ip = 15, dip/dt = 100 А/д5 “ rr 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 А/ц5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-598 


Ч Siliconix 2N6963 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 6: Typical Gate Charge 
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2М6963 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 9: Maximum Drain Current FIGURE 10: Safe Operating Area 
vs. Case Temperature 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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NORMALIZED EFFECTIVE TRANSIENT 


Siliconix 
т incorporated 2М6964 


N-Channel Enhancement Mode Transistor 


MOSPOWER алаа where пропан 


TOP VIEW 


PRODUCT SUMMARY 


PART | W«BR)DSS | DS(on) 
e "и (ОНМ5) 


ко 


Гр 
жж 


1 SOURCE 


ТО-210АС (ТО-61) 2 САТЕ 
ISOLATED CASE 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 2N6964 


Drain-Source Voltage 
Gate-Source Voltage 


Continuous Drain Current 


Pulsed Drain Current! | ЖЕ 


Power Dissipation 


-55 to 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient PthJA 


Symbol Typ. 


Rthuc 


Case-to-Sink Rthcs 0.4 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
This device contains beryllium oxide 


4-601 


2М6964 524 Siliconix 
incorporated 


ELECTRICAL CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
Vas = 0, Ip = 250 pA 


Gate Threshold Voltage V 2.0 
Vos= Vas: ID= 250 pA GS(th) 
Gate- Body l.eakage | | 
Урс- 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Vps = 0.8 х ViBR)pss » Vas= 0 | 


Zero Gate Voltage Drain Current . 
Vps = 0.8 x V(BR)DSS , Vas= 0, Ty =125°C 


On-State Drain Current? 


Vps = 4.5 V, Vas = 10V 


Drain-Source On-State Resistance? r 0.22 
Vas = 10 V, Ір = 9.0 А DS(on) : 


Drain-Source On-State Resistance 2 r 
Vas = 10 V, Ip = 9.0 A, Ty = 125°C DS(on) 
Forward Transconductance 2 
Vps =15 V, Ip» 9.0A 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


~ 
с 
о 


Total Gate Charge Vps = 0.5 x Увв) 085, 


Vas? 10 V, Ip = 15A 


450 700 pF 
е | - 
Gate-Source Charge 
Gate-Drain Charge 


Turn-On Delay Time 


(Gate charge is essentially 
independent of operating 
temperature) 


г o 
e оз 

-h 
© D 


-. 
— 
со 
3 
%) 


Vpp = 180 V, Ri = 200 


Rise Time DE ee NENA TOv 


Turn-Off Delay Time 
Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (ту = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Forward Voltage? 


о 


Вс = 4.70 


(Switching time is essentially 
independent of operating 
temperature) 


-+ 
сл 


75 


о = оо ~ 
+ ч 
C 
о 


“+ 
О. 
о 
= 
= 
сл 
4 
— 
e 
e 


Reverse Recovery Time t 
IF = 15, dip/dt = 100 А/д8 i 


Reverse Recovered Charge 
Е = 15, dipg/dt = 100 A/S Qrr 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 296 


4-602 


Siliconix 2N6964 
incorporated | 


PERFORMANCE CURVES (25?C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 5: Typical Capacitance 
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2М6964 | 52: Siliconix 
. incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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P Siliconix 
т incorporated 2N6965 


N-Channel Enhancement Mode Transistor 


MOSPOWER Тама пестен 


TOP VIEW 


PRODUCT SUMMARY 
PART | Мва)рәѕ | 'bso | |р | 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 SOURCE 
TO-210AC (TO-61) 2 GATE 


ISOLATED CASE 3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted) 


Gate-Source Voltage 
Te =25°C 

Continuous Drain Current 
Тс = 100°С 


Pulsed Drain Current! | рм | 
Ауа!апсһе Current 


То = 25°С 
Тс = 100°C 
е 


Operating Junction 8 Storage Temperature Range Tj, Tstg -55 to 150 


Power Dissipation 


Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS | 


THERMAL RESISTANCE 


Junction-to—Ambient 


Case-to-Sink 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
This device contains beryllium oxide | 


4–605 


2М6965 2. Siliconix 
incorporated 
ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS Symbol | Min, | Typ. 
Drain-Source Breakdown Voltage М, 
Gate Threshold Voltage V 
Vps* Vas. !р = 250 ЦА GS(th) 2.0 
Gate-Body Leakage | | 
Vps= 0, Vas = 120 V GSS 
Zero Gate Voltage Drain Current | 
Vps = 0.8 x Увя) DSS » Vas= 0 
Zero Gate Voltage Drain Current 
Vps = 0.8 x Мвңурѕѕ , Уаз- 0, Ty =125°C 
On-State Drain Current? 
Vps = 5.2 М, Vas = 10V 
Drain-Source On-State Resistance? r 
Vas = 10 У, Ір = 8.3 А 


5 
> 


T 
» 


Drain-Source On-State Resistance? r 

Vas = 10 V, Ip» 8.3 A, Ty = 125°C DS(on) 0.88 
Forward Transconductance ? g 

Vps =15 V, Ір = 8.3 А fs 24 
Input Capacitance 
Output Capacitance 

| Reverse Transfer Capacitance 

Total Gate Charge Vps = 0.5 x Mgn)pss: 


Gate-Source Charge 


S(U) 


O 

О 

Ф 

Ф 
~ 
о 

Д8 

© 

T 


] 
о 


(Gate charge is essentially 


independent of operating 
Gate-Drain Charge temperature) 
Turn-On Delay Time Мр = 210 V, А) = 250 ETE 


- 
~ 
А 
сл 
З 
О 


Нас 4.7 0 
Тигп-ОН Delay Time 
(Switching time is essentially 
А independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


“+ e» 
а. а 
о o 
3 3 


p= Ше А 
Forward Voltage? | 
IE = 18 , Уав- 0 [vo | ов | - | дє | У | 
Reverse Recovery Time | | t 
le = Is, dip/dt = 100 А/д$ rr 1000 
Reverse Recovered Charge о; 
[Е = 15, dip/dt = 100 А/ц5 rr 2.0 | АС 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-606 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°С unless otherwise noted) 


Ip — DRAIN CURRENT (А) 


де, — TRANSCONDUCTANCE (S) 


C — CAPACITANCE (pF) 


50 


FIGURE 1: Typical Output Characteristics 


Vag = 9. 10 V —— 
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FIGURE 3: Typical Transconductance 


Іп — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


Ves - GATE-TO-SOURCE VOLTAGE (V) 


2N6965 


FIGURE 2: Typical Transfer Characteristics 
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FIGURE 4: Typical On-Resistance 
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FIGURE 6: Typical Gate Charge 
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4-607 


2М6965 | Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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A d 2N7000, 2N7008 
2N7002 
MOSPOWER 


N-Channel Enhancement Mode Transistors 


PRODUCT SUMMARY TO-92 SOT-23 


FRONT VIEW TOP VIEW 
| (BR)DSS | DS(on) | PACKAGE 1. 
NUMBER | (VOLTS) | (OHMS) ee OPTION 
1 SOURCE 
2N7000 -ТО-92 2 САТЕ 
3 РВАМ m 
1 DRAIN 
2 GATE 
3 SOURCE 


2N7002 
2N7008 | 2N7002 


Symbol | 2N7000 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 


н 
A 
o 


NN . 
оо 


о 
со 
~ 


о | © 
— | № 
ч | Ф 


ci 
a 
~ 
а 


drm 
ER 


-55 to 150 


Lead Temperature (1/16" from case for 10 secs.) : 300 


s : 


TL 


THERMAL RESISTANCE RATINGS 


| THERMAL RESISTANCE Symbol TO-92 


Junction-to- Ambient РАЋЈА 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-609 


Siliconix 
incorporated 


2N7000 


` | 


ELECTRICAL CHARACTERISTICS (Ta= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Units 


o 
< 
3 
с 
о 


0) 
o 
o 
| В 
— 
+ 
= 
о 
> 


Drain-Source Breakdown Voltage 
VG = 0, ID = 10 НА 


Gate Threshold Voltage V 
Vps* Vas, Ip» 1 mA GS (th) 


Gate-Body Leakage 
Урс-0, Vas = +15 V 


Zero Gate Voltage Drain Current 
Vps = 48 У, Vas = 0 


Zero Gate Voltage Drain Current ЕСЕ 


= 
> 


Vps = 48 V, Vas- 0, Ty =125°C 


On-State Drain Current? | 
Vps z 10 V, Vas z4.5V D (on) 0.075 0.10 


Drain-Source On-State Resistance? 
Vas 2 4.5 V, Ip = 75 ПА 


Drain-Source On-State Resistance ? 
Vas = 10 У, 1р = 0.5 А 


Drain-Source On-State Resistance 2 r 43 
Vas = 10 У, 1р = 0.5 А, Ty =125°C DS(on) 


Forward Transconductance 2 
Vps =10 V, р = 0.2 А 9 fs 


3 
o 


3 


Common Source Output Conductance 
Vps =10 V, О = 0.2 А 


T 


Input Capacitance Vas = 0 


Output Capacitance Vps = 25 М 


о 


= 1 МН2 


prasa ши m 


Reverse Transfer Capacitance 


Turn-On Time Ip? 0.5 А, 


VGEN* 10 V 
Вс = 254, 


(Switching time is essentially 
independent of operating 
temperature) 


Turn-Off Time 


TO-92 Only 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд- 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Continuous Current 


Pulsed Current’ 
Forward Voltage? 
|Е zig = 0.28 A, Vas- 0 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-610 


SX Siliconix 2М7000, 2М7008. 
. incorporated 2М7002 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 
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- 
2N7000, 2N7008 YE m 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Siliconix 
incorporated 


2N7000, 2N7008 
2N7002 | 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


Ip — DRAIN CURRENT (mA) 


го (ол) ^ ON-RESISTANCE (O) 


t— SWITCHING TIME (ns) 


FIGURE 12: Low Voltage Output Characteristics 
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FIGURE 14: On-Resistance vs. Gate. 
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FIGURE 13: Ohmic Region Characteristics 
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FIGURE 15: Off State Current 
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247000, 257008 зам. 


PERFORMANCE CURVES (25°С unless otherwise noted) 


FIGURE 18: Equivalent Input Noise Voltage FIGURE 19: Threshold Region 
vs. Frequency 
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FIGURE 20: Output Conductance 
vs. Drain Current 
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FIGURE 21: Transient Thermal Response (TO-206AC) 
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Siliconix 
нз ‘incorporated 2М7004 
N-Channel Enhancement Mode Transistor 
MOSPOWER | 


ТОР МІЕУ/ 


PRODUCT SUMMARY 


| PART V(BR)DSS DS(on) Гр 
NUMBER | (VOLTS) (OHMS) | (AMPS) 


4-РІМ DIP | 1 GATE 
(Similar to ТО-250) 2 SOURCE 
3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted) 


T4 = 25°С 


Тд = 100%С 


300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol Typ. 


Junction-to-Ambient | РАЈА ПИНК 


'Pulse width limited by maximum junction temperature 
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Siliconix 
incorporated 


2N7004 


д 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min Тур. 
Drain-S Breakd Volt 
Va pr "s 250 ДА аша MBR)DSS 100 [| ж 
Gate Threshold Voltage V 
Vos= Vas. 1р = 1000 pA GS(th) 2.0 


Gate-Body Leakage | 
Vps= 0, Vas = +20 V | а55 


Zero Gate Voltage Drain Current | 
Мр5 = V(BR)DSS : Vas = 0 DSS 

Zero Gate Voltage Drain Current | 
Vps = 0.8 x Мвв)рѕѕ » Vas= 0. Ту =125°С 055 


Units 


з 
> 


= 
> 


On-State Drain Current2 | | 
Vps = 2.0 V, Vas = 10 V | D (оп) 


Drain-Source On-State Resistance? 
Vas = 10V, lp» ОВА 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip= 0.8 АТ) = 125°C 


Forward Transconductance ? 
Морз =15 V, 1р = 0.8 А 


Gate-Source Charge 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min. | 
E I 
Em — — ЕЕ ИСИ 
Forward Voltage? 


о 
77) 
о 
= 


ч p 
= i 
-А № 
о сл 
о о 
ке! = 


ho 
о 


Vps = 0.5 x Vgn)pss: 


ч 
о 


3 
O 


= 
~ 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 50 V, А| = 62 40, 


ID= ОВА, УбЕМ= 10 V 


-А 
о 
а 


RG = 2547 


(Switching time is essentially 
independent of operating 
temperature) 


+ 
о. 
О 
3 
--.Х 
го мо | го 
© о { 


Reverse Recovery Time t 
(Е = Is, dip/dt = 100 А/д5 rr 


Reverse Recovered Charge 
ЈЕ = Is, dip/dt = 100 А/д5 


Тршве width limited by maximum junction temperature 
2Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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Siliconix 2N7004 
incorporated 


PERFORMANCE CURVES (25*C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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2М7004 5 24 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical onis Drain Diode 
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Siliconix , 
т incorporated 2N7005 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 
PRODUCT SUMMARY 
то i 
| PART | У(вн)р568 | "оѕ(оп) Гр > ЈЕ 
NUMBER | (VOLTS) | (OHMS) EM 
27005 
(Similar to TO-250) 2 SOURCE 
3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тд= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS symbol | амо | БИЕГЕ 
„Морз 


Drain-Source Voltage 
Gate-Source Voltage 


Continuous Drain Current 
ТА = 1009С 


Pulsed Drain Current! 
Avalanche Current (see figure 9) 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Pulse width limited by maximum junction temperature 


| 4-619 


2М7005 Siliconix 
incorporated 
ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) 


| PARAMETERS/TEST CONDITIONS Symbol | Ми. | Тур. | Max. | 
Draln-Source Breakdown Voltage М, 
Gate Threshold Voltage V 
Gate-Body Leakage | | 
Vos= 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current 
Vps = V(BR)DsS » Vas = 0 


Е ЦА 
Zero Gate Voltage Drain Current | 1000 
Vps = 0.8 x Увв)о5з » Vas= 0, Ty =125°С DSS 
жн 


On-State Drain Current2 
Vps = 2.0 V,Vas = 10V 


Drain-Source On-State Resistance? " 
Vas = 10 У, Ір = 0.3 А DS(on) 


Drain-Source On-State Resistance 2 


Vas = 10 V, Ip = 0.3 A, Tj = 125°C 


Forward Transconductance ? 
Vps = 15 «1р = 0.3 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge 


Ур = 0.5 X Увв) 055, 


Gate-Source Charge 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
Pulsed Current! | 
Forward Voltage V 
Reverse Recovery Time t 
Е = 15, dip/dt = 100 А/ц5 rr |. 65 
Reverse Recovered Charge Q 
ЈЕ = Is, dip/dt = 100 A/us 44 А 


! Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-620 


(Gate charge is essentially 
independent of operating 
temperature) 


Урр = 100 V, В. = 300 ХУ 


Ip? 0.3 А, УбЕМ= 10 V 


Ва = 25 (1 


(Switching time is essentially 
independent of operating 
temperature) 


Siliconix 2М7005 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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2М7005 Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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P" Siliconix | 
g incorporated 2N7006 
| N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


PRODUCT SUMMARY 


PART | WBR)DbSS | Грб(оп) 
NUMBER | (VOLTS) | (OHMS) 


Гр 
o» 


2N7006 


4-PIN DIP 1 GATE 
(Similar to TO-250) 2 SOURCE 
3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (Тд= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voltage 


Gate-Source Voltage 


Symbol 2N7006 


T А = 25°С 
Continuous Drain Current 
ТА = 100°С 


Pulsed Drain Current! 
Avalanche Current (see figure 9) 


TA = = 26°C 
Power Dissipation 
= 100°C 


Operating Junction & Storage Temperature Range x 
Lead Temperature (1/16" from case for 10 secs.) 


+ 
c 
% 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient - 


Symbol Typ. 


о 
А 
~ 
[ 


RthJA 


1Pulse width limited by maximum junction temperature 
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2М7006 | Siliconix 
| incorporated 


ELECTRICAL CHARACTERISTICS (Ty= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage 
Vas = 0, Ip = 250 ЦА 
Gate Threshold Voltage 
Vps= Vas. 1р = 1000 pA 
Gate-Body Leakage | 
Урс- 0, Vas = +20 V 


Zero Gate Voltage Drain Current ` 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Vgn)pss » Vas= 0, Ty =125°C 


On-State Drain Current? 
Vps = 2.0V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10 У, Ip= 0.3A 


Drain-Source On-State Resistance? 
Vas = 10 V, ip = 0.3 A, Ty = 125°C 


Forward Transconductance ? 
Vos =15 V, 1р = 0.3 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 x Мва)055' 
Vac=10V, In = 0.3 А 
Gate-Source Charge ПР 2 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мр = 200 V, Ар = 68040 
Rise Time Ір- 0.3 A, Vaen= 10 V 


Ва = 254, 
Тигп-ОН Delay Time 
(Switching time is essentially 


independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Continuous Current 
Pulsed Current! 


Forward Voltage? 
IF =15, Уб5= 0 


Reverse Recovery Time 
Е = 15, dip/dt = 100 А/д5 


Reverse Recovered Charge 
IF = 15, dip/dt = 100 А/д5 


! Pulse width limited by maximum junction temperature 
? Pulse test: Pulse width « 300 двес, Duty Cycle « 296 
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Siliconix 2N7006 
-~ incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
1.25 


Ip — DRAIN CURRENT (А) 
lg — DRAIN CURRENT (А) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) ‘Ves — GATE-TO-SOURCE VOLTAGE (ү) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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0 2.5 5,0 75 10.0 12,5 15.0 
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Siliconix 
incorporated 


2N7006 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 
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1Operation in this area may be limited by ГО8 (оп) 
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n t 2N7007, 2N7001 
MOSPOWER N-Channel Enhancement Mode Transistors 


| TO-92 . SOT-23 
PRODUCT SUMMARY FRONT VIEW TOP VIEW 


PART | “(BR)DSS DS(on) | Гр РАСКАСЕ 
NUMBER | (VOLTS) | (OHMS) | (AMPS) | OPTION 


1 SOURCE 
2 GATE 
2М7007 0.087 то-92 |3 DRAIN 


1 DRAIN 
2 САТЕ 
123 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (ту- 25°С unless otherwise noted) 


Drain-Source Voltage 
Gate-Source Voltage Pulsed 


Continuous Drain Current 
Pulsed Drain Current! 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


Junction-to-Ambient 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-627 


Siliconix 
incorporated 


2N7007 


д 


ELECTRICAL CHARACTERISTICS (Ta= 25°C unless otherwise noted) 


Zero Gate Voltage Drain Current 
Vps = 120 V, Vas = 0 


o 
irt 


Ipss 


= 
> 


Zero Gate Voltage Drain Current | 
Vps = 120 V, Ма5= 0, Т) -1259С 055 


о 


PARAMETERS/TEST CONDITIONS Symbol | Ми. | Тур. 
Drain-Source Breakdown Voltage М, 
Vas = 0, lp = 100 TEN (BR)DSS 240 270 
Gate Threshold Voltage V 
Vps- Vas. ID= 250 ДА _ GS (th) 1.0 1 5 
Gate-Body Leakage | 
Урс- 0, Vas = +20 V а55 ПА 


о 
: I+ у 
— EN ; 


On-State Drain Current? 
Vps = 10V, Vas -4.5У 


3 
> 


100 


сл 
о 


о 
о 


Drain-Source On-State Resistance2 
Vas = 4.5 V, lp = 20 ПА DS(on) 


Drain-Source On-State Resistance 2 
Vas = 4.5 V, Ip = 20 mA, Т) = 125°С 


Forward Transconductance 2 
Vps =10 У, lp = 50 mA 


Common Source Output Conductance 
Vps =10 V , |р = 50 тА 


DS(on) 


оз 
e 
~ 


-А 
о 


3 


= 


- 
о 
e 


Input Capacitance Ciss 


— 
Ф 


Output Capacitance Coss 


о 


Reverse Transfer Capacitance Crss 


~ со 
e 
ол сл у = = у 
о о 
" | 
< 


VoD =60V , Ry = 1.2 КО 
Turn-On Time 


Ip = 50 mA, 


t (on) 
VGEN= 10 V 
Ва = 254 


(Switching time is essentially 
independent of operating 
temperature) 


Turn-Off Time t (он) 


-— 
о 
го о 
о о 


ТО-92 Only 
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Тд= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min. | Тур. | Мах | Units | 
а ИСЛЕ БЕЗЕ ШЕН ЕСЕ 
А 
Forward Voltage? 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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524 Siliconix 2N7007, 2N7001 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics бй FIGURE 2: Typical Transfer Characteristics 


lg — DRAIN CURRENT (А) 
Ip — DRAIN CURRENT (A) 


0 
0 2.5 50 7.5 10.0 12.5 15.0 
Vos - DRAIN-TO-SQURCE VOLT AGE (V) Vas — GATE-TO-SOURCE VOLT AGE (V) 


FIGURE 3: Typical Transconductance . FIGURE 4: Typical On-Resistance 
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Іп — DRAIN CURRENT (А) lg — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


| | 0 50 100 150 200 250 300 
Vos - DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (pC) 
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2N7007, 2N7001 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 8: Typical Source-Drain Diode 


FIGURE 7: On-Resistance vs. Junction Temperature 


Forward Voltage 
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-TO - DRAIN VOLTAGE (V) 
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Tj — JUNCTION TEMPERATURE (°С) 
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30 


n = 50 URCE 


FIGURE 10: Safe Operating Area 


(V) 1М384802 МУНО — 91 


Current vs. Ambient Temperature 
50 75 100 125 150 
— AMBIENT TEMPERATURE (С 


FIGURE 9: Maximum Avalanche and Drain 
25 


(V) 1М384802 


Vos — DRAIN-TO-SOURCE VOLTAGE (V) 
lOperation in this area may be limited by DS(on) 
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T 


Normalized Effective Transient Thermal Impedance, Junction-to-Ambient (TO-92) 


FIGURE 11: 
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ғ Siliconix 2N7007, 2N7001 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 12: Low Voltage Output Characteristics FIGURE 13: Ohmic Region Characteristics 
pL 
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Vos - ORAIN-TO-SOURCE VOLT AGE (V) Vos - DRAIN-TO-SOURCE VOLTAGE (V) 
FIGURE 14: On-Resistance vs. Gate | FIGURE 15: Off State Current 
to Source Voltage 103 


грофа) ^ ON-RESISTANCE (Q) 
Inss — LEAKAGE CURRENT (nA) 


10 
1072 
1073 
-60 
Ves - GATE-TO-SOURCE VOLTAGE (ү) Tc— CASE TEMPERATURE (°C) 
FIGURE 16: Switching Effects on Drive Resistance FIGURE 17: Effects on Load Conditions 


/Ш 
ЕНІ 


t— SWITCHING TIME(ns) 
t— SWITCHING TIME (ns) 


Rg — GENERATOR RESISTANCE (О) 


2М7007, 2М7001 | ІТ Siliconix 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 18: Equivalent Input Noise Voltage FIGURE 19: Threshold Region 
vs. Frequency 
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FIGURE 20: Output Conductance 
vs. Drain Current 
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lg - DRAIN CURRENT (тА) 


FIGURE 21: Transient Thermal Response (ТО-206АС) 
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те... 27012, 247013 
MOSPOWER 


N-Channel Enhancement Mode Transistors 


| ТОР VIEW 
PRODUCT SUMMARY | 
| 10 [| 
PART | МВАјреб | 'bs(o | |р | и || 3 
NUMBER | (VOLTS) (OHMS) (AMPS) 2 
4-РІМ DIP 1 GATE 
i 3 DRAIN 


Pulsed Drain Current! 


[me | 
Operating Junction & Storage Temperature Range а 
Lead Temperature (1/16” from case for 10 secs.) | по | вв NN | 


Power Dissipation 


THERMAL RESISTANCE RATINGS | 


Junction-to-Ambient 


RthJA 


'Pulse width limited by maximum junction temperature 
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2М7012, 2М7013 g Siliconix 


ші 
5 
e 

3 
о 
= 
e 
e 
о 
С. 


ELECTRICAL CHARACTERISTICS (Т; = 25°C unless otherwise noted) 


pene ту» 
К" 201% Менше | 8 кш 
ар 1000 pA Ман) | 20 
“og. 0 Vas C120 V lass 100 A 


Zero Gate Voltage Drain Current 
Vos = V(BR)DSS , Vas = 9 


Zero Gate Voltage Drain Current 
Vps = 0.8x V(BR)DSS ,Уас- 0, Т) =125°C 


On-State Drain Current? | 2М7012 

Vps = 5.0 V, Vas =10V 2N7013 
Drain-Source On-State Resistance? 2N7012 | | 

Vas = 10 У, |) = 4.0 А 237013 DS(on) 


Drain-Source On-State Resistance 2 2N7012 | | 
Vas = 10 V, 1р = 4.0 A, Ty = 125°C 2N7013 | DS(on) 


Forward Transconductance 2 


Vps =15 V, Ip» 2.0 А S(O) 


Oa”) ос 
AD] по 


Input Capacitance Ciss 220 
Output Capacitance Coss 120 


| Reverse Transfer Capacitance Crss 


Total Gate Charge Vos = 0.5 x Мвв)055' 


Vas? 10 V, ір = 1.2A 


A 


2: ч E 2 
о 


Gate-Source Charge 
(Gate charge is essentially 
independent of operating 


Gate-Drain Charge temperature) 


Turn-On Delay Time Мор = 30V, R,=15 Q 


td(on) 


Rise Time ibt: AE NGEN 19 Y 
Ка = 254, 


Turn-Off Delay Time ta (off) 


— 
со 


(Switching time is essentially 
independent of operating 


Fall Time temperature) 


оз 


г ~ E 

+ ~ o 
m -... г о 
кә оо о 


2 9 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | ма. | Тур. 
2М7012 
1 2М7012 
Forward Voltage? 2N7012 
Reverse Recovery Time t 
Е = 15, dip/dt = 100 A/s i 
Reverse Recovered Charge Q 
ЈЕ = ls, dip/dt = 100 А/д5 rr 


1 Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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В 24 а 2М7012, 2М7013 


incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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Vos — ORAIN-TO-SOURCE VOLTAGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


gp, — TRANSCONDUCTANCE (S) 
гозба) ^ ON-RESISTANCE (O) 


lo — DRAIN CURRENT (А) lo — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


/ 
“өлем |” 


С — CAPACITANCE (pF) 


Ves — GATE-TO-SOURCE VOLTAGE (V) 


0 1.5 3.0 45 60 7.5 
Vos — DRAIN-TO-SOURCE VOLTAGE (У) Qg — TOTAL GATE CHARGE (nC) 


2М7012, 2М7013 | 5 74 Siliconix - 


incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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HHH Single Pulse H 


| T TIPP [dj 

o. ШШ] |“ 

0.5 1 10 100 500 
T,— AMBIENT TEMPERATURE (C) Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


lOperation in this area may be limited by rps (on) 
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Siliconix 
т incorporated 2N701 4 


N-Channel Enhancement Mode Transistor 


MOSPOWER а 


| ТОР VIEW . 
ТО-220АВ 


PRODUCT SUMMARY 
pant | Мввурѕв | Гоб(оп) Ip | 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


1 GATE 
2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 2N7014 


100 
Power Dissipation 


2 


Continuous Drain Current 


Тс = 100°C 


Pulsed Drain Current! 


~ 
e 


Operating Junction & Storage Temperature Range 


Lead Temperature (1/16" from case for 10 secs.) 


4 
0 

TJ Таға | 
00 


Н 


L 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Case-to-Sink Rihcs 


Symbol 


Труве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
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Siliconix 
incorporated 


2N7014 


д 


ELECTRICAL CHARACTERISTICS (Т, = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol | Min. | 
Drain-Source Breakdown Voltage 


Gate Threshold Voltage 
Vps* Vas. ID = 1000 pA 


Units 


Gate-Body Leakage | 
Мр5= 0, Vas = +20 V 055 


2его Gate Voltage Drain Current 
Vos = V(BR)DSS , Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS » Vas= 0, Т) =125°C 


On-State Drain Current? 
Vps = 10 V, Vas - 10V 


Drain-Source On-State Resistance? " 
Vas = 4.5 V, 1р = 1.0 А 


Drain-Source On-State Resistance? oe | | | 0.80 
Ves = 10 У, 1р = 2.0 А (оп) 
2 

2. 0.75 


Reverse Transfer Capacitance 


S(T) 


О 
Ó 
Ф 
Ф 


Тога! даје Сһагде Vps = 0.5 x Мвв)055, 


A 


| Gate-Source Charge 


(Gate charge is essentially 
independent of operating 
temperature) 


Мр = 50 У, А = 250 


ID= 2A, VGEN=10V 


--2. 


Ва = 260, 


(Switching time is essentially 
independent of operating 
temperature) 


оз 
~ 


| со 
о ~ : 


4 


Forward Voltage? 
IE + Is , Vas- 0 
Reverse Recovery Time 
[Е = 15, dip/dt = 100 А/ц8 


Reverse Recovered Charge 
ЈЕ = ls, dip/dt = 100 A/us 


= 
O 


Ка 


1 Pulse width limited Бу maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 2N7014 
-~ incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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Vos — DRAIN-TO-SOURCE VOLT AGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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0 10 20 50 
Vos - DRAIN-TO-SOURCE VOLTAGE (У) 


2М7014 т Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: .. Source-Drain Diode 
ward Voltag 
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FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 
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Single Pulse T-T TIN оо mol | 
ШЇЇ 


ВЕ 
СОЦ ТИ 
0 25 50 75 100 125 150 2 10 100 500 


Тс-- САЅЕ ТЕМРЕКАТИКЕ (°С) Vos — DRAIN-TO-SOURCE VOLTAGE (V) 
lOperation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE PULSE DURATION (sec) 


Siliconix : 
т incorporated 2N7016 
P-Channel Enhancement Mode Transistor 
MOSPOWER | 


| TOP VIEW 
PRODUCT SUMMARY | 
10 1 
РААТ | Уівн)р65 | DS(on) | |р Ще || 3 
NUMBER | (VOLTS) | (OHMS) (AMPS) 

е fe | [эл 
4-РІМ DIP 1 GATE 

(Similar to TO-250) 2 SOURCE 
3 DRAIN 


ABSOLUTE MAXIMUM RATINGS (To= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 2N7016 


Gate- Source Voltage 


= 25°C 


Symbol 


Continuous Drain Current 


= 100°C 


Pulsed Drain Current’ 


Avalanche Current (see figure 9 ) 


= 25°С 
Power Dissipation 


€ = 100°C 


Operating Junction & Storage Temperature Range -55 to 150 


Tstg 


Lead Temperature (1/16” from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient RthJA 


Symbol 


'Pulse width limited by maximum junction temperature 
Negative signs for current and voltage values have been omitted for the sake of clarity 
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Siliconix 
2N7016 | | Н incorporated 


ELECTRICAL CHARACTERISTICS (Т. = 25°C unless otherwise noted) P-Channel Device | tor сату 


PARAMETERS/TEST CONDITIONS Symbol Typ. | Max. | 
Drain-Source Breakdown Voltage Vi 
Gate Threshold Voltage y 
Vps= Vas. |р = 1000 ЦА GS(th) 
Gate-Body Leakage : 
Урс- 0, Vas = +20 V IGSS 100 A 


Zero Gate Voltage Drain Current 
Vps = V(BR)DSS : Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Vgnjpss , Vas= 0, Т) =125°С 


On-State Drain Current? | 
Vps = 5.0 У, Vas = 10V 


Drain-Source Оп-${аїе Resistance2 r 
Vas = 10 У, 1р = 0.70 А 


= 
> 


a 
л 


~ 


Drain-Source Оп-$їаїе Resistance 2 г 
ри ES о DS(on) 
Vas = 10 V, Ip = 0.70 A, Ty = 125°C 


Forward Transconductance ? 
Vps = 15 V, 1р = 2.0 А 


Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


S(U) 


Total Gate Charge 


Vps = 0.8 х VBR) DSS: 


о 
m 


| Gate-Source Charge 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


О 


(Gate charge is essentially 
independent of operating 
temperature) 


Мур = 40 У, R= 4040) 


Ір- 1.0 А, Vaen= 10 V 


RG= 2540, 


-+ 
о 


(Switching time is essentially 
independent of operating 
temperature) 


+ + О Q 
+ Ф 
2 Ф 


Symbol Typ 


Continuous Current 0.70 


Pulsed Current! 


BOR | Н 


Forward Voltage” 
le = ls , Vag=0 VsD 


Reverse Recovery Time | t 
ЈЕ = 15, dip/dt = 100 А/д5 rr 
Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 А/ц5 Qrr uC 


1 Pulse width limited by maximum junction temperature 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 
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Siliconix 2М7016 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 
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lo — DRAIN CURRENT (A) lp — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Үсе — GATE-TO-SOURCE VOLTAGE (ү) 


Vos — ORAIN-TO-SOURCE VOLTAGE (У) 


2N7016 ІТ Siliconix 
incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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'Operation in this area may be limited by tpg (on) 
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| - Siliconix 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


PRODUCT SUMMARY 


PART | (BR)DSS | Грв(оп) 
NUMBER | (VOLTS) | (OHMS) 


TO-218 


1 GATE 
2 DRAIN 
2N7054 100 0.060 3 SOURCE 


PARAMETERS/TEST CONDITIONS Symbol 2N7054 its 
a aS ICE UNT энинин еи 
ЕСЕ d 


Gate-Source Voltage Vas t 40 


Tc = 25°С 
Continuous Drain Current 


= 100°C 


Pulsed Drain Current! 160 


+ 
| 
o 
ІЙ 
| 
+ | со 
m 


Te = 256 150 


Power Dissipation 


<< 
г” 


Te = 100°C 


Operating Junction & Storage Temperature Range | , Тева 
Lead Temperature (1/16" from case Тог 10 secs.) | 


-55 10 150 


300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case 


Junction-to-Ambient В А 


Case-to-Sink 


'!Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


АС 


Rthcs 


4-645 


2М7054 Siliconix 
| | | incorporated 
ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS я 

Drain-Source Breakdown Voltage М, | 
Gate Threshold Voltage V 2.0 

Vps- Vas: !0 = 1000 pA GS(th) 
Gate-Body Leakage 

Vps- 0, Vas = +20 V | GSS e | ж, ви 
Zero Gate Voltage Drain Current | 

Vps = У(вв)р55, Vas = 0 uen r 

| H 


Zero Gate Voltage Drain Current 
' Vps = 0.8 x V(BR)DSS »Vas= 0, Ty =125°C 


On-State Drain Current? | 
Vps = 5.0 V, Vas = 10 V 
Drain-Source On-State Resistance? 
Vas = 10 У, Ip» 20A 'DS (on) КЕШ ни ee 
©, 
= | eui | 


Drain-Source On-State Resistance 2 


Vas = 10 У, Ip» 20 A, Ty = 125°C 
Forward Transconductance 2 

Vps -15 V, Ip = 20A 
Input Capacitance 
Output Capacitance 


Reverse Transfer Capacitance 


Total Gate Charge 


Gate-Source Charge 


Gate-Drain Charge 


Turn-On Delay Time 


Vps = 0.5 x VBR)pss: 
(Gate charge is essentially 


independent of operating 
temperature) | 


VDD = 30V, В| = 1.5.0, 


Ip? 20A, VaeN= 10У 


Turn-Off Delay Time 


Ва = 2.5 (0, 


(Switching time is essentially 
independent of operating 
temperature) 


Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 

Pulsed Current! EM 
Forward Voltage? Vsp 

le + Is, Мада = 0 
Reverse Recovery Time t 

IF = 15, dip/dt = 100 A/us ii 

Reverse Recovered Charge Q 

[Е = 15, dip/dt = 100 A/us ГЕ 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-646 


Siliconix 2М7054 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


= = 
- - 
= = 
ы ы 
ас ос 
ја [9 «4 
I => 
cC со 
2. 2 
= = 
а: a 
co са 
| | 
M Ed 
0. 2 4 6 8 10 
Vps — DRAIN-TO-SOURCE VOLT AGE (V) Ves — GATE-TO-SOURCE VOLTAGE (V) 
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де, — TRANSCONDUCTANCE (S) 
Гогол) ^ ON- RESISTANCE (0) 


— DRAIN mum T" | lo — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — а Ира "M (V) Qg — TOTAL GATE CHARGE (nC) 
4-647 


2М7054 


Siliconix 


B 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


DS(on) 


NORMALIZED EFFECTIVE TRANSIENT 


— ON-RESISTANCE (Q) 


FIGURE 7: On-Resistance vs. Junction Temperature 


(NORMALIZED) 


CURRENT (A) 


0 
0 


THERMAL IMPEDANCE 


Tj — JUNCTION TEMPERATURE (°C) 


FIGURE 9: Maximum Drain Current 
vs. Case Temperature 
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Тс — CASE TEMPERATURE (°C) 


150 


Іс — SOURCE CURRENT (А) 


Ір — DRAIN CURRENT (А) 


500 


100 


FIGURE 8: Typical Source-Drain Diode 
d Voltage 
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Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


2. 


FIGURE 10: Safe Operating Area 
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Siliconix 
Пп incorporated 24705 ______ 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


PRODUCT SUMMARY 


PART М(вв)р55 | DS(on) Гр 
NUMBER | (VOLTS) (OHMS) (AMPS) 


TO-218 


1 GATE 
2N7055 200 0.10 28 2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage 
Gate-Source Voltage 


Pulsed Drain Current! ЕГІ 
| Avalanche Current (see figure 9 ) Ш 
Тс = 100°С 


А 
Operating Junction & Storage Temperature Range Ty, Tstg 
Lead Temperature (1/16" from case for 10 secs.) 


Continuous Drain Current 


Power Dissipation 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case NICO Е 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-649 


2М7055 TX ‘Siliconix 
| | E incorporated 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


Drain-Source Breakdown Voltage 
Vas = 0, Ip = 250 ЦА 


Gate Threshold Voltage 
Урѕ= Vas: ID= 1000 мА 


Gate-Body Leakage 
Ур5- 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vps = V(BR)bss , Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 х V(BR)DSS „Уба = 0, Ty =125°С 


On-State Drain Current2 
Vps = 10 V, Vas =10V 


Drain-Source On-State Resistance? 
Vas = 10 V, Iip= 16А 


Drain-Source On-State Resistance 2 
Vas = 10 У, Ip = 9.0 A, TJ = 1259С 


Forward Transconductance ? 
Vps =15 V, Ір = 16 А 


Input Capacitance 
Output Capacitance 
Reverse Transfer Capacitance 


Total Gate Charge Vps = 0.5 x Увв) 055, 


Мае < 10 М, In = 28А 
Gate-Source Charge m р 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мр = 100 У, В = 6.254 
Вве Тіте IDs 26 ^. VaENS TO Y 
Ас = 4.7 0, 
Тигп-ОН Delay Time 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


| 


IF =15, Vas= 0 
Reverse Recovery Time _ t 

IF = 15, dip/dt = 100 A/ps Hr 
Reverse Recovered Charge Q 
tp = ls, а/а = 100 А/д5$ rr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-650 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


ІП — DRAIN CURRENT (А) 


Vos — ORAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 3: Typical Transconductance 


ge, — TRANSCONDUCTANCE (5) 


0 10 20 30 40 50 
lo — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


C — CAPACITANCE (pF) 


0 10 20 30 40 50 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) 


lg — DRAIN CURRENT (А) 


DS(on) ^ ON-RESISTANCE (0) 


Vas — GATE-TO-SOURCE VOLTAGE (V) 


29 


0.5 x V(BR)DSS — 7 


2М7055 


FIGURE 2: Typical Transfer Characteristics 


Vas - GATE-TO-SOURCE VOLTAGE (V) 


FIGURE 4: Typical On-Resistance 


lg — DRAIN CURRENT (А) 


FIGURE 6: Typical Gate Charge 
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2М7055 


Siliconix 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature 
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NORMALIZED EFFECTIVE TRANSIENT 
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Tc— CASE TEMPERATURE (°C) 


FIGURE 11: 


шиний 
ШҮ | Де 
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|... 


THERMAL IMPEDANCE 


10° Ши 


lo — DRAIN CURRENT (А) 


107 
SQUARE WAVE PULSE DURATION (sec) 


Іс — SOURCE CURRENT (А) 


- 
= 


FIGURE 8: Typical Source-Drain Diode 
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2 ___ 


Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
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Siliconix 
g incorporated 2М7057 
N-Channel Enhancement Mode Transistor 
MOSPOWER | 


ТОР МІЕУ/ 


PRODUCT SUMMARY 


PART | Мваурѕѕ | 'ps(on) Ip 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Vos 


Gate-Source Voltage Vas 


2N7057 


A 


- 
O 
и 
го 
ол 
о 
O 
H 
o о |ò 


0 


© 


A 


Continuous Drain Current 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) 


ж. 


А 


150 
Power Dissipation 


Тс = 100°C 


Operating Junction & Storage Temperature Range Е Теа 


Lead Temperature (1/16" from case for 10 secs.) TL 


-55 to 150 


300 


THERMAL RESISTANCE RATINGS. 


| THERMAL RESISTANCE Symbol Typ. 


Units 


8 


со 
o 
А 
~ 
= 


Junction-to-Ambient . 
Case-to-Sink 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


о 
+ 


о 
со 


4-653 


Siliconix 
incorporated 


2N7057 


> 


ELECTRICAL CHARACTERISTICS (Ту = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage 


Gate Threshold Voltage 
Vps* Vas: ID= 1000 pA 


Gate-Body l.eakage 
Урѕ = 0, Vas = +20 V 


Zero Gate Voltage Drain Current | 
Vps = V(BR)DSS : Vas = 0 


Zero Gate Voltage Drain Current 
Vps + 0.8x V(BR)DSS ‚ Vas= 0, Т) =125°C 


On-State Drain Current? 
Vps = 10 V, Vas - 10V 


Drain-Source On-State Resistance? 
Vas = 10 У, Ір= 8.0A 


Drain-Source Оп-$їаїе Resistance 2 
Vas = 10 У, Ip = 8.0 A, Ty = 125°C 


Forward Transconductance 2 
Vps =15 V, Ip = 9.0 А 


Input Capacitance 
Output Capacitance _ 
Reverse Transfer Capacitance 
| Total Gate Charge Vps = 0.5 х Увв) 088, 
Мас = 10 У, 1 = 13A 
Gate-Source Charge = 9 
(Gate charge is essentially 
independent of operating 
Turn-On Delay Time Мур = 200 V, Ву = 254) 
Вс = 4.70 
Тигп-ОН Delay Time ty (off) 
(Switching time is essentially 
independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


mee ниси 
50 


Forward Voltage? 


Reverse Recovery Time 
IF = 15, dip/dt = 100 A/ps 


Reverse Recovered Charge 
IE = Is, dipg/dt = 100 A/us 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-654 


Siliconix 2N7057 
: -= incorporated | 


PERFORMANCE CURVES (25?C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
dE " | 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
грофа) ^ ON-RESISTANCE (0) 


Ip — DRAIN CURRENT (А) Ip — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance | | FIGURE 6: Typical Gate Charge 
5000 Е 
> 
a 
c 4000 ео 
" = 10.0 
5 а 7.5 
а: 2000 е OD 0.8 x MBR)DSS 
C Е 5.0 2 Ea 
: = |] | mesa | 
1000 | 2,5 
> 


0 10 20 30 40 50 — со 100. 125 
Vos - DRAIN-TO-SOURCE VOLTAGE (У) | x = md GATE ш (nC) 


2М7057 Siliconix 
| incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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Tj — JUNCTION TEMPERATURE (°C) Vso — SOURCE -TO - ORAIN VOLTAGE (V) 


FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
т incorporated 2N7058 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


PRODUCT SUMMARY 


PART | МвА)р55 | 'ps(on) Гр 
NUMBER | (VOLTS) | (OHMS) Fm 


TO-218 


1 GATE 
2N7058 2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 2N7058 


Drain-Source Voltage 


Gate-Source Voltage 


Тея 2596 


Symbol 


Continuous Drain Current 


Power Dissipation 


Те = 100°C 


Operating Junction & Storage Temperature Range Т), Тана 


Lead Temperature (1/16” from case for 10 secs.) 


-55 to 150 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol Typ. 


4-657 


Siliconix 
incorporated 


2N7058 


Е 


ELECTRICAL CHARACTERISTICS (Ty = 25°С unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


ма Source Breakdown Voltage М, 
5 Threshold Voltage V 20 

Vps* Vas. ID = 1000 pA GS(th) : | 
Gate-Body ees 

Урв- 0, Vag = +20 V | lass o- doc bom p | 
is Gate Voltage Drain Current | 

Vps = V(BR)DSS : Vas = 0 

ЕСЕ Е.Ж _ 


o 
< 
3 
с 
е. 
2 
5 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Увв)05з , Vas= 0, Ty =125°C 
On-State Drain Current2 
Vps = 10 V, Vas =10V 12 
Drain-Source On-State Resistance? É 
Vas = 10 V, |) = 7.0 А DS(on) 
Drain-Source On-State Resistance ? r 
Vas = 10 У, Ip = 7.0 A, Tj = 125°C DS (on) 
Forward Transconductance ? 
Input Capacitance Ciss ой eu 2700 3300 
Output Capacitance Coss E 


Reverse Transfer Capacitance 


Total Gate Charge Vps = 0.5 x Мвв) 055, 


Vas? 10 V, lp = 12.0 А 


Gate-Source Charge 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Forward Voltage? 


(Gate charge is essentially 
independent of operating 
temperature) 


Мр = 210 У, А = 30.0, 


ID= 7.0 А, УбЕМ= 10 V 


Ва = 4.7 0, 


(Switching time is essentially 
independent of operating 
temperature) 


Symbol 


= 18, Vas=0 
Reverse Recovery Time t 
IF = 15, а/а = 100 A/us 4 
Reverse Recovered Charge Q 
ЈЕ = 15, dig /dt = 100 A/us rr АС 


„Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 psec, Duty Cycle < 2% 
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Siliconix 2М7058 
incorporated | 


PERFORMANCE CURVES (25°C Unless otherwise noted) | 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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2М7058 52: Siliconix 
| . incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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MOSPOWER 


Я Siliconix 2N7060 


N-Channel Enhancement Mode Transistor 


TOP VIEW 


PRODUCT SUMMARY 


PART | VBR)bss | Гоб(оп) 
NUMBER | (VOLTS) | (OHMS) 


ТО-218 


Гр 
(АМР5) 


| 1 GATE 
| 3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс+ 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
A 
100 


Drain-Source Voltage Vos 
125 
үү 


Gate-Source Voltage Vas 
Continuous Drain Current 
Operating Junction & Storage Temperature Range Tj, Tetg -55 to 150 
°C 
Lead Temperature (1/16” from case for 10 secs.) TL 300 


Symbol 


Pulsed Drain Current! 


Power Dissipation 


ala 
о [o 
Ш | 
-А кә 
o о 
210 
о 
O 
| | 
о с 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Case | RthJc 
Junction-to-Ambient RthJA 
Case-to-Sink | Rthcs 


Триве width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Symbol 


4-661 


Siliconix 
incorporated 


2N7060 


в 


ELECTRICAL CHARACTERISTICS (T, = 25°С unless otherwise noted) 
PARAMETERS/TEST CONDITIONS Typ. 


-Drain-Source Breakdown Voltage Vi 
Gate Threshold Voltage V 
Vps* Vas. ID= 1000 pA GS (th) 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current | 
Vps = VBR)DsS: Vas #0 — 055 


o 
« 
Н 
с 
о 


~ 
сл 
о 


о 
99 
N 


3 
» 


Zero Gate Voltage Drain Current 
Vps = 0.8 x V(BR)DSS ,Уас- 0, Т) =125°C 


On-State Drain Current? 
Vps = 5.0V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10 V, Ір = 15 А "DS(on) ЖЕН ха 9:190 
Drain-Source On-State Resistance 2 r 

Vas = 10 V, Ip» ВА, Tj = 125°C DS(on) ки бё dedos 
Forward Transconductance ? 

Vps 215 V, Ір = 15A Ifs 
input Capacitance | 2000 


Output Capacitance 


Reverse Transfer Capacitance 
Total Gate Charge Vps = 0.5 х Увв) 085, 


Мде = 10У, In = 25 А 
Gate-Source Charge аз Э 


О 


(Gate charge is essentially 
independent of operating 


Gate-Drain Charge temperature) 


Turn-On Delay Time 


Мр = 30У, В = 2.00 


Rise Time ID? 15 А , Vaen=10 V 


Ас = 4.7 0, 
Тигп-ОН Delay Time 


о 
о 


— ~ = ~ 
о © со 


(Switching time is essentially 
independent of operating 


Fall Time temperature) 


л 


ШИЕ 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т, = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS Symbol 


Continuous Current 


Pulsed Current! 


Typ. 


№ 
сл 


100 


Forward Voltage? V 

ТЕ = 15 , Vas= 0 

Reverse Recovery Time t 
ЈЕ = 15, dip/dt = 100 А/ц5 


Reverse Recovered Charge 
IF = 15, dip /dt = 100 А/д5 


15 
ISM 
SD 


150 


< 
< 


= 
О 


е 
x 
e 
сл 
p 
о 
he. | Н 


"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
“Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-662 


Siliconix 2М7060 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 


Vas- 10v» | 
/ 9У 


FIGURE 2: Typical Transfer Characteristics 
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Vos — DRAIN-TO-SOURCE VOLTAGE (У) 


FIGURE 3: Typical Transconductance 


де, — TRANSCONDUCTANCE (5) 
греха) ^ ON-RESISTANCE СОЛ) 


lo — DRAIN CURRENT (А) 1g — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 
Ves — GATE-TO-SOURCE VOLTAGE (V) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) Qg — TOTAL GATE CHARGE (nC) 
4-663 


— 
2N7060 5: Т” 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 


— ON-RESISTANCE (О) 
(NORMALIZED) 


Іс — SOURCE CURRENT (A) 


DS(on) 


Т) — JUNCTION TEMPERATURE (°C) Vso - SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 9: Maximum Drain Current FIGURE 10: Safe Operating Area 
vs. Case Temperature 500 
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lo — DRAIN CURRENT (A) 
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+ 


= ane | ГАЛ 
= 25°С - NOME 10m 


Single Pulse 
| LEUTE CES ос iii 


0 25 50 75 100 125 150 | 100 500 
Tc— CASE TEMPERATURE (°C) Vos - ЕО РНЕ VOLTAGE (У) 
ТОреганоп in this area may be limited Бу DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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SQUARE WAVE PULSE DURATION (сес) 


Siliconix 
т incorporated 2N7061 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


PRODUCT SUMMARY 
PART | “(BR)DSS | !р$(оп) ір 
NUMBER | (VOLTS) (OHMS) (AMPS) 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


эзилет шша Бин жш [шш 
Drain-Source Voltage | Vos | | xm O O 

16.5 

10.5 

67 

16.5 

125 


TO-218 


1 GATE 
2 DRAIN 


123 


Gate-Source Voltage Ус 


Continuous Drain Current 


Avalanche Current (see figure 9 ) 


Power Dissipation 


жалны: жанан СД 
Operating Junction & Storage Temperature Range Ty, stg -55 to 150 

°С 
Lead Temperature (1/16" from case for 10 secs.) a | в EMEN 


5 
ҮЛ CET әкем А 
Pulsed Drain Current’ ШЕ | 
А |в 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-665 


Siliconix 


2N7061 


peed 
5 
e 

3 
© 
~ 
£e 
е 
о 
Qu 


ELECTRICAL CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Breakdown Voltage 
Vas = 0, |р = 250 pA 


Gate Threshold Voltage у 
Vps= Vas: 10 = 1000 ЦА GS (th) 

Gate-Body Leakage 
Vps= 0, Vas = +20 V 

Zero Gate Voltage Drain Current 
Vps = V(BR)DSS » Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Vgnjpss , Vas= 0, Ty =125°C 


= 
> 


On-State Drain Current? 
Vps = 10 V, Vas = 10V 


Drain-Source On-State Resistance? 
Vas = 10 У, 1р = 10A 


3 
> 


Drain-Source On-State Resistance? Б 
Vas = 10 V, пя БА, Ty = 125°C DS(on) 


Forward Transconductance 2 
Vps =15 У, 1р = 10A 


Vas? 10 У, Ip= 16.5 А 


S(T) 


750 


~ 
о 
~ 
© 


«А — — 
o o ща 


Gate-Source Charge 
(Gate charge is essentially 


independent of operatin 

Gate-Drain Charge оры) Р a 
Turn-On Delay Time Мур = 75 V , R= 7.540, 
Rise Time "pv Ae а У 

Вс = 4.74, 
Turn-Off Delay Time 

(Switching time is essentially 

independent of operating 
Fall Time temperature) 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


-à 
о 


о 


5 5 


Symbol 


Continuous Current 


Forward Voltage? Vs 
IF = 15, Vas= 0 


aH 
~ 


Reverse Recovery Time t 
(Е = 15, dip/dt = 100 А/д5 rr 


Reverse Recovered Charge 
ЈЕ = ls, dig/dt = 100 А/д5 Qrr 


150 550 


r 
O 


2 
or 
ъа | Í Н 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-666 


ғ ‘Siliconix 2N7061 
. incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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Vos — DRAIN-TO-SOURCE VOLTAGE (ү) 


FIGURE 3: Typical Transconductance 


gj, — TRANSCONDUCTANCE (5) 
aston) ^ ON-RESISTANCE (OQ) 


lo - DRAIN CURRENT (А) Ip — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance FIGURE 6: Typical Gate Charge 


C — CAPACITANCE (pF) 


У | | 
ТЕКСІ 


Ves — GATE-TO-SOURCE VOLTAGE (V) . 


00 15 _ 30 48 60 75 
Vos — DRAIN-TO-SOURCE VOLTAGE (V) Qg — TOTAL GATE CHARGE (nC) 


4-667 


2N7061 B TX Siliconix 
incorporated 


PERFORMANCE CURVES (25°С Unless otherwise noted) 


— ON-RESISTANCE (Q) 


(NORMALIZED) 


DS(on) 


NORMALIZED EFFECTIVE TRANSIENT 


CURRENT (A) 


THERMAL IMPEDANCE 


FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Forward Voltage 
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Т) — JUNCTION TEMPERATURE (°C) Vso — SOURCE -TO -DRAIN VOLTAGE (V) 


FIGURE 9: Maximum Avalanche and Drain FIGURE 10: Safe Operating Area 
Current vs. Case Temperature 500 
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'Operation in this area may be limited by DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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1 
SQUARE WAVE ШЕ DURATION TEM 


Siliconix | 
т incorporated 2N7063 
| | N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


PRODUCT SUMMARY 


PART | (BR)bSS | Гов(оп) Гр 
NUMBER | (VOLTS) | (OHMS) (AMPS) 


2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 2N7063 


Drain-Source Voltage Vps 
Gate-Source Voltage Vas + 40 


Тс = 25°C 
42217 


В 


Continuous Drain Current 
To = 100°C 


Pulsed Drain Current! 
Avalanche Current (see figure 9 ) lA 


То = 25°С 


Power Dissipation 
To = 100°C _ 
e 


40 
125 
Operating Junction & Storage Temperature Range Ty, Tstg | -55 10 150 
Lead Temperature (1/16" from case for 10 secs.) Ti 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE 


Junction-to-Ambient | 
Case-to-Sink 


Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-669 


2М7063 | TX Siliconix 
| | incorporated 


ELECTRICAL CHARACTERISTICS (Ty = 25°C unless otherwise noted) 
PARAMETERS/TEST CONDITIONS 


Drain-Source Breakdown Voltage М, 
Gate Threshold Voltage 


Gate-Body Leakage | 
Vps* 0, Vag = +20 V GSS 


Zero Gate Voltage Drain Current - | 
Vos = V(BR)DSS » Vas = 0 | 055 250 


Zero Gate Voltage Drain Current 
Vps = 0.8x V(BR)DSS » Vas= 0, Ty =125°C 


On-State Drain Current2 
Vps = 10 V, Vas =10V 


Drain-Source On-State Resistance? Е 
Vas = 10 V, Ip» 5.0 А DS(on) 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip = 3.0 A, Ty = 125°C 


Forward Transconductance 2 
Vps =15 У, Ip = 5.0 А 


o 
< 
3 
о 
2 
+ 
< 
© 


+ + 
о 
о 
5 
> |> 


> 
м 
Ф | 


Input Capacitance 


| |» 


о 


Output Capacitance 
Reverse Transfer Capacitance 


Морз = 0.5 x ViBR)DSS: 
Vas? 10 У, Ip = 9.0 А 


Total Gate Charge 


3 
О 


Gate-Source Charge 
(Gate charge is essentially 


independent of operating 
temperature) 


Мрр = 175 У, Ај = 3540 


Gate-Drain Charge 


Turn-On Delay Time 


Ip? 5.0 А, Мавме 10 V 


Ras4.74Y 
| | | | Pos а | 
(Switching time is essentially 
independent of operating 

temperature) 


Rise Time 


Turn-Off Delay Time 


Fall Time 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Т) = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


2 


IF = 15 , Уа5= 0 


Reverse Recovery Time t 
IE = 15, фЕ/а = 100 A/S т 


Reverse Recovered Charge Q 
ЈЕ = 15, dig /dt = 100 A/us rr 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-670 


Siliconix 2N7063 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 
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FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
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іп — DRAIN CURRENT Tu lg — DRAIN CURRENT (А) 
FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate Charge 
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Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


2М7063 | Siliconix 


incorporated 
PERFORMANCE CURVES (25°C Unless otherwise noted) 
FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
Voltage 
3.0 200 ' --- 
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To = 25°C ЕН 


0 25 50 75 100 125 150 100 1000 
Тс-- CASE TEMPERATURE (°C) Vos - DRAIN-TO-SOURCE VOLT AGE (V) 


lOperation in this area may be limited by 'DS(on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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NORMALIZED EFFECTIVE TRANSIENT 
THERMAL IMPEDANCE 


10 10 10 
SQUARE WAVE PULSE DURATION (sec) 


P Siliconix 
g incorporated 2N7064 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


PRODUCT SUMMARY 

PART | WBR)DSS | DS(on) Гр 
NUMBER | (VOLTS) | (OHMS) | (AMPS) 
Се [om | се | oe 


TO-218 


1 GATE 
2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс= 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Drain-Source Voltage Ур 
Gate-Source Voltage Vas 


To = 25°C 


2N7064 


Continuous Drain Current 
Tc = 100°С 


Pulsed Drain Current! | 
Avalanche Current (see figure 9 ) lA 


Te = 25°C 


H- 
+ 
о 


125 
Power Dissipation 


Те = 100°C 
e 


Operating Junction & Storage Temperature Range Tj Tstg -55 to 150 


Lead Temperature (1/16" from case for 10 secs.) TL 


300 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE | 


Junction-to-Case Rthuc 
Junction-to-Ambient RthJA 


Case-to-Sink Rthcs 


Symbol Typ. 


0.4 


1Риіѕе width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-673 


2М7064 | т Siliconix. 
Е m incorporated 
ELECTRICAL CHARACTERISTICS (T, = 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage V, 
Vas = 0, lp = 250 pA (BR)DSS 
Gate Threshold Voltage V 
Vps* Vas: ID= 1000 pA GS(th) 
Gate-Body Leakage | 
Мр5= 0, Vas = +20 V | GSS 
Zero Gate Voltage Drain Current — 
Vos = V(BR)DSS » VGs = 0 
Zero Gate Voltage Drain Current 
Vps = 0.8 х Увв)озз , Vas= 0, Ty =125°C 
On-State Drain Current? 
Vps = 10 V, Vas = 10V 
Drain-Source On-State Resistance? r 
Vas = 10 У, ips 4.0A | DS (оп) 


Drain-Source On-State Resistance 2 
Vas = 10 V, Ip» 4.0 A, Ty = 125°C 


Forward Transconductance ? 
Vps =15 V, Ip= 4.0 А 


© 
со 
о 


1 


1 ‚71 
1500 1800 
2 рЕ 
150 
nc 
70 


5 

3 

50 

75 
47 

10 

12 

Turn-Off Delay Time 
17 


SOURCE-DRAIN DIODE RATINGS 8 CHARACTERISTICS (т = 25°C unless otherwise noted) 
Typ. 


(Gate charge is essentially 
independent of operating 
temperature) 


Мор = 200 V, Ау = 504) 


Ip- 4.0 A, УсЕм- 10 V 


Ас = 4.740, 


(Switching time is essentially 
independent of operating 
temperature) 


Pulsed Current! 


Forward Voltage? 
le =|2 , Vas=0 VSD 


Reverse Recovery Time t 
IF = Is, Шр/ = 100 A/us Кр 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 A/ns 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
? Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-674 


250 


a 
О 


Siliconix 2N7064 
incorporated 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics 


lp — DRAIN CURRENT (А) 
Іп — DRAIN CURRENT (А) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) Ves — GATE-TO-SOURCE МОСТ AGE (V) 


FIGURE 3: Typical Transconductance FIGURE 4: Typical On-Resistance 


де, — TRANSCONDUCTANCE (5) 
гроба) ^ ON-RESISTANCE (N) 


lo — DRAIN CURRENT (А) lo — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance | FIGURE 6: Typical Gate Charge 


LLLA 
ри 
COZAR 
Aue 

ка 


С — САРАСІТАМСЕ (рЕ) 
Ves - GATE-TO-SOURCE VOLTAGE (V) 


0 15 30 745 60 75 
Vos - ORAIN-TO-SOURCE VOLT AGE (V) Qg — TOTAL GATE CHARGE (nC) 


4-675 


2М7064 


B 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


— ON-RESISTANCE (0) 


DS(on) 


NORMALIZED EFFECTIVE TRANSIENT 


CURRENT (A) 


THERMAL IMPEDANCE 


FIGURE 7: On-Resistance vs. Junction Temperature 


FIGURE 8: Typical Source-Drain Diode 
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Siliconix 
incorporated 


(NORMALIZED) 


-50 -10 30 70 110 150 
Tj — JUNCTION TEMPERATURE (°С) 


FIGURE 9: Maximum Avalanche and Drain 
Current vs. Case Temperature 


0 25 50 75 100 125 150 
Tc— CASE TEMPERATURE (°С) 


FIGURE 11: 
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5 — SOURCE CURRENT (A) 


Ip — DRAIN CURRENT (А) 
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Vso — SOURCE -TO - DRAIN VOLTAGE (V) 


FIGURE 10: Safe Operating Area 
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Operation in this area may be limited by DS(on) 


Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Siliconix 
чт incorporated 2N7066 | 
N-Channel Enhancement Mode Transistor 
MOSPOWER 


TOP VIEW 


PRODUCT SUMMARY 


PART | WBR)DSS | !р$5(оп) 
NUMBER | (VOLTS) | (OHMS) 


Гр 
жя 


1 САТЕ 
207066 2 DRAIN 
3 SOURCE 


ABSOLUTE MAXIMUM RATINGS (Тс 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 2N7066 


Drain-Source Voitage 


Gate-Source Voltage МЕ 
Се er] * 


Continuous Drain Current 
ККЕ = 100°С 


Pulsed Drain Current! 


Avalanche Current (see figure 9 ) ШИ 
= ET 
"e = E 


Power Dissipation 


 -55 to 150 


Operating Junction & Storage Temperature Range 


Lead Temperature (1/16" from case for 10 secs.) 


THERMAL RESISTANCE RATINGS 


THERMAL RESISTANCE Symbol 


Junction-to-Case Rthuc ae 
Junction-to-~Ambient RthJA T 


1Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


4-677 


2М7066 | | Siliconix 
! | | incorporated 
ELECTRICAL CHARACTERISTICS (= 25°С unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 
Drain-Source Breakdown Voltage V 
Уа = 0, lp = 250 цА (BR)DSS 
Gate Threshold Voltage V 
Vps* Vas; !р = 1000 pA GS(th) 
Gate-Body Leakage | 
Vps= 0, Vas = +20 V GSS 


Zero Gate Voltage Drain Current | 
Мрз = V(BR)DSS » Vas = 9 
Zero Gate Voltage Drain Current | ЕСІ 


Морз =0.8х V(BR)DSS „Уа5= 0, Ty =125°C 


On-State Drain Current? | 
Vps = 10 V, Vas = 10V D (on). 


Drain-Source On-State Resistance? r 
Vas = 10 V, ip» 3.0 А DS(on) 


Drain-Source On-State Resistance 2 
Vas = 10 У, Ір = 3.0 A, Ty = 125°C 


Forward Transconductance 2 
Vps =15 У, Ip = 3.0 А 


теше» | 
223008 


SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (т = 25°C unless otherwise noted) 


Vps = 0.5 x Увв) 058, 


(Gate charge is essentially 
independent of operating 
temperature) 


VDD = 325 М, В| = 130.0 


Ip? 2.5 А, Уаем= 10 V 


ta (off) 


Ад = 5.0.0, 


(Switching time is essentially 
independent of operating 
temperature) 


Forward Voltage? 
IE = 16 , Vas=0 


Reverse Recovery Time | 
ЈЕ = 15, dip/dt = 100 А/и5  — 


Reverse Recovered Charge 
ЈЕ = 15, dip/dt = 100 А/д5 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
2 Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


4-678 


Siliconix 
incorporated 


2N7066 


PERFORMANCE CURVES (25°C Unless otherwise noted) 


FIGURE 1: Typical Output Characteristics 
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FIGURE 3: Typical Transconductance 


ge, — TRANSCONDUCTANCE (S) 


0 2.5 5.0 7.5 10.0 12.5 
lg — DRAIN CURRENT (А) 


FIGURE 5: Typical Capacitance 


C — CAPACITANCE (pF) 


Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


FIGURE 2: Typical Transfer Characteristics 
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FIGURE 6: Typical Gate Charge 


Ves — GATE-TO-SOURCE VOLTAGE (V) 
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2М7066 Siliconix 


incorporated 
PERFORMANCE CURVES (25°C Unless otherwise noted) 
FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode 
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1Орегайоп in this area тау be limited by "DS (on) 


FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case 
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Switching Regulator and Controller ICs JE 


incorporated Si9100/Si9101 
One-watt, High-voltage 
Switchmode Regulators 


FEATURES . . APPLICATIONS 

e 10 to 70 V Input Range e ISDN Equipment 
e Current-mode Control | e PBX Equipment 
e On chip 150 V, 50 e Modems 


MOSFET Switch 


Feature Telephones 


Reference Selection 
Si9100 - + 196 
Si9101 - + 1096 


DC/DC Converters | 


Distributed Power Systems 


High Efficiency Operation (» 8096) 


Internal Start-up Circuit 


Internal Oscillator 
(up to 1 MHz) 


DESCRIPTION 

The 519100/519101 high-voltage switchmode regulators are current sense, SHUTDOWN and RESET logic inputs, and 
monolithic D/CMOS integrated circuits which contain most external clock synchronization. This device may be used 
of the components necessary to implement a one-watt, with an appropriate transformer to implement most single 
high-efficiency DC to DC converter. They can either be ended power converter topologies (i.e., flyback and 
operated from a low-voltage DC supply, or directly from a forward), and by using an external reference can generate 
10 to 70 V unregulated DC power source. a +5 V non-isolated output from a -48 V source. 

The switchmode regulator subsystem includes high-voltage The 519100/519101 are available in 14-pin plastic and 
start-up circuitry, oscillator, voltage reference, | CerDIP packages, and are specified over the military (-55 
current-mode PWM circuitry and a high-speed 150 V, 5 О to 125°C) and industrial (-40 to 85°C) temperature 
MOSFET switch. Additional features include primary ranges. | | 


FUNCTIONAL BLOCK DIAGRAM 


FB? si 


с • Ф 
| 
Clock (1/2 fosc) 
Сштет-тоде 

p Comparator 

DRAIN 
сл. 
Comparator ET 


H—— ——o N 
0: (BODY) 


DISCHARGE С. 


Amplifier 


V 
REF V 2v 


BIAS © . Current - To 
Sources internal 


Circuits О SOURCE 
Усс © У сс 
Undervoltage _— 1) о ИРИНА 
+Ум © а Ботраниог E © SHUTDOWN 
. О RESET 
8.1V © 


Startup/Pre-regulator Oo &6V 


Si9100/Si9101 g ii 


incorporated 


14-pin DIP 


BIAS 
+VIN 
DRAIN 
SOURCE 
-VIN 


Усс 
озс ойт 


OSC IN 
DISCHARGE 


PIN CONFIGURATIONS 


Dual-In-Line Package : PLCC Package 
3 2 1 20 19 


PLCC-20* 
Pin # 


9 10 11 12 13 


VREF 
Top View Top View SHUTDOWN 
RESET 
Order Numbers: Order Numbers: 


COMP 


Si9100AK, Si9101AK ЕВ 


5191000.) 8191010.) SI9100DN, 5191010М 


* Pins 1, 4, 6, 13, 15 апа 19 = М/С 


ABSOLUTE MAXIMUM RATINGS 


Voltages Referenced to -ViN Operating Temperature (A Suffix) ......... -55 to 125°C 
S дара Тын мыр қаны ы bee ENS 15.0У Ма ани 519408576 
C а двата на ле Бъ са ИРЕТИ 70 V Junction Temperature (Ty) .................... 1509С 
Power Dissipation (Package) * 
а m а ГУ 14-Ріп Ceramic DIP (К Ѕийіх)**.............. 1000 туу 
fo: (Peak) tNote T) 525500 tin тке Y v aqua 2.5А 14-Pin Plastic DIP (J Suffix)*** ,............... 750 mW 
Ip(rms) «sss e aeree 350 mA 20-Pin PLCC (N 2222. па и но n 1400 mw 
3 | Thermal Impedance ( VjA 

Bogie inputs. (RESET, 14-Pin Ceramic DIP ......................... 100°C/W 
SHUTDOWN, OSC IN) .......... -0.3 V to Усс + 0.3 V 14-Pin Plastic DIP ......................... 167°C/W 
Linear Inputs 44=РИї PLOC али qa жер а а 90°C/W 
(FEEDBACK, SOURCE) ............... -0.3Vto7.0V НЕР Не ТЕЛЕ » 
HV Preregulator Input Current (continuous) ........ 3 mA ~ РС Шашы иш al pads врузегед GCSE 

, di. Ai **Derate 10 mW/?C above 50?C 
Note 1: 300 usec pulse, 2% duty cycle ***Derate 6 mW/?C above 25°С 


Storage Temperature (A, D Suffix) ТРЕТЯ -65 to 125°C ****Derate 11 mMW/°C above 25°C 


ELECTRICAL CHARACTERISTICS 1 


LIMITS 


Test Conditions 


Unless otherwise specified:| 1-25»C | 
2-125.85 °С A SUFFIX D SUFFIX 
PARAMETER SYMBOL| DISCHARGE = -Мм = 0 V з——55 40 °c | -55 to 125 °С | -40 to 85 °С 


Rgias= 390 КО, 
Rosc = 330 КО 


TEMP] ТҮР [MIN MAX | ММ MAX [UNIT 


N 
d 


Output Voltage VR 4. 


« 


Output Impedance ZOUT 


5 


о 
о 


(5ве defaited description) 


VREF= -V IN 


30 
1 


Short Circuit Current 


REFERENCE 


p 


Temperature Stability т\//°с 


Maximum Frequency _ fosc 


Rosc = 0 


VOSC 9.5 V < УСС < s13.5V 


MHz 


Е 
> 


0 
1 
3 
0 


initial Accuracy 


E 
ю 
о 
-à 
N 
o 


kHz 


Ві = 10M 
1 


О. 
Voitage Stability = 13, + 


OSCILLATOR 


1 
1 
1 
2,3 
1 
1 
1 
2,3 


о 
e$ 


Temperature Coefficient ppm/? С 


T 
һә 
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ELECTRICAL CHARACTERISTICS | 


не LIMITS | 


1:25“ С 
2-125,85 °C A SUFFIX D SUFFIX 


3=-55.-40 °C -55 to 125 °С | -40 to 85 °C 


теме ve? [мм 2 МАХ [мім 2| мах | UNIT 


Test Conditions 
Uniess otherwise specified: 
DISCHARGE = -ViN = 0 V 
Vec = 10 У, “Уы = 48 М, 

RBIAS = 390 kQ, 
Rosc = 330 КО 


SYMBOL 


PARAMETER 


Feedback при! Voltage (see detailed des Приоп) | Г УМ 
reference section Е 
U- 
= - 
& | Unity Gain Bandwidth 1 MHz 
< E 
as " 
e | à 
Source | 
Output Current loUT mA 
Sink 
= 
= R, = 1004» from DRAIN to Усс 
3 Delay to Output VSOURCE = 1.4 M, See Figure 1 1 150 | ns 
= 
өз input Start-up Current V CC = 0 V, Duty Cycle < 10% 1 16 — mA 
= 2 
ог 
ш [V reregulator Тигп-ОЕВ = 
m y 
Ry = 100.0, from DRAIN to Voc | 
Undervo nage Lockout EN (See Detailed description) 1 2% 
Е 
= 
ns 
о | Latching Pulse Width 
«c | SHUTDOWN and RESET уу 1 
= LOW | 
5 V 
Current, = 


T 
о 


519100/519101 Б? {тл 


ELECTRICAL CHARACTERISTICS ! (Continued) 
ý LIMITS 
Test Conditions 
| | Unless otherwise вресіНей  1-259С 
| АНЕ VÀ Т? 2-125.85 °C A SUFFIX D SUFFIX 
PARAMETER SYMBOL = -VIN = V os = oc]. o 
RBIAS* 390 КО, н EE А 
Rosc = 330 КО ТЕМР | ТУР МІМ МАХ ІМІМ МАХ | UNIT 
| i = 
РЕСОРИ FER via Vsource = V SHUTDOWN = 0 V, 
0 (BR)DSS ! DRAIN = 100 LA 
Drain Capacitance Vsource = VSHUTDOWN = 0 V 
NOTES: 
5: Typical values are for DESIGN А | not guaranteed nor subject to production testing. 
4. Temperature coefficient of R DS(on) is 0.75% per °C, typical. 


MOSFET SWITCH 


ЕЗ 
Ы x 


HL 1 

Drain-source ON БЕ d Воз(ом VSOURCE = 0 У, 1 
i (ON) IDRAIN = 100 mA 

VsounRcE = V SHUTDOWN = 0 V, 

Drain OFF Leakage Current 1 
VDRAIN = 100 V 
1. Refer to PROCESS OPTION FLOWCHART for additional informational. 

The algebraic convention ил the nost negative value is a minimum, and the most positive value is a maximum, is used in this data sheet. 


TIMING WAVEFORMS 


1 4 V- Мес 
Ка 10 ns SHUTDOWN 


50% 


о - 

0 

t 

Vec - ы Усс- 
DRAIN DRAIN | E 

0 1095 0 1096 

FIGURE 1 | FIGURE 2 
Усс 
SHUTDOWN | 50% 


tha, te 5 10 ns 


FIGURE 3 


Siliconix 
incorporated 


TYPICAL CHARACTERISTICS 


+Ум vs. +lin AT STARTUP 


519100/519101 


О5С ЕВЕО. у5. Rosc 


10 MHz 


s | 1 MHz 
Ф = | 
= ~ 
єз ы 
e ос 
ж ~ 
+ л 
© : 
100 kHz 
10 kHz 
0 100k 200k 300 к 400k 500k 600 К 700k 
‚ Rosc (€) 
FIGURE 4 | FIGURE 5 
DETAILED DESCRIPTION 
BIAS 


PREREGULATOR/STARTUP SECTION 


Due to the low quiescent current requirement of the Si9100 
control circuitry, bias power can be supplied from the 
unregulated input power source, from an external 
regulated low-voltage supply, or from an auxiliary 
“bootstrap” winding on the output inductor or transformer. 


When power is first applied during startup, +Vin (pin 2) will 
draw a constant current. The magnitude of this current is 
determined by a high-voltage depletion MOSFET device | 
which is connected between +Vin and Voc (pin 6). This 
startup circuitry provides initial power to the IC by charging 
an external bypass capacitance connected to the Vcc pin. 
The constant current is disabled when Vcc exceeds 

8.6 V. If Vccis not forced to exceed the 8.6 V threshold, 
then Vcc will be regulated to a nominal value of 8.6 V by 
the preregulator circuit. | 


As the supply voltage rises toward the normal operating 
conditions, an internal undervoltage (UV) lockout circuit 
keeps the output MOSFET disabled until Vcc exceeds the 
undervoltage lockout threshold (typically 8.1 М). This 
guarantees that the control logic will be functioning 
properly and that sufficient gate drive voltage is available 
before the MOSFET turns ON. The design of the IC is 
such that the undervoltage lockout threshold will not 
exceed the preregulator turn-off voltage. Power 
dissipation can be minimized by providing an external power 
source to Vcc such that the constant current source is 
always disabled. 


NOTE: During startup or when Vcc drops below 8.6 V 
the startup circuit is capable of sourcing up to 20 mA. 
This may lead to a high level of power dissipation in the IC 
(for a 48 V input, approximately 1 W). Excessive start up 
time can result in device damage. See Figure 4 for 
calculation of power dissipation during start up. 


[а ЕУ налы таққа та ON ван CENE сс CIS CINE CNN TU MUNERA нее КЕС NUETA PS Sa GNI ORUM ОМИША. ______--_-_ мл NS _-__-_____ оу ~ о ___--___<__- ________--__-- а SEE - ~ аы _____ о о чу пало ESS Ји ы 


To properly set the bias for the 519100, а 390 КО resistor 
should be tied from BIAS (ріп 1) to -Vin (pin 5). This 
determines the magnitude of bias current in all of the - 
analog sections and the pull-up current for the 
SHUTDOWN and RESET pins. The current flowing in the 
bias resistor is nominally 15 ЦА. 


REFERENCE SECTION 


The reference section of the Si9100 consists of a 
temperature compensated buried zener and trimmable 
divider network. The output of the reference section is 
connected internally to the non-inverting input of the error 
amplifier. Nominal reference output voltage is 4.0 V. 
The trimming procedure that is used on the Si9100 brings 


‘the output of the error amplifier (which is configured for 


unity gain during trimming) to within 21% of 4.0 М. This 
automatically compensates for the input offset voltage in 
the error amplifier. 


The output impedance of the reference section has been 
purposely made high so that a low impedance external 
voltage source can be used to override the internal voltage 
source, if desired, without otherwise altering the 
performance of the device. 


Applications which use a separate external reference, such 
as non-isolated converter topologies and circuits employing 
optical coupling in the feedback loop, do not require a 
trimmed voltage reference with 196 accuracy. The Si9101 
accommodates the requirements of these applications at a 
lower cost, by leaving the reference voltage untrimmed. 
The 1096 accurate reference thus provided is sufficient to 
establish a DC bias point for the error amplifier. 
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519100/519101 


Siliconix 
| incorporated 


DETAILED DESCRIPTION (continued) 


ERROR AMPLIFIER | 


Closed-loop regulation is provided by the error amplifier, 
which is intended for use with “around-the-amplifier” 
compensation. A MOS differential input stage provides for 
low input current. The noninverting input to the error 
amplifier (Veer) is internally connected to the output of the 
reference supply and should be bypassed with a small 
capacitor to ground. INE 


OSCILLATOR SECTION 


The oscillator consists of a ring of CMOS inverters, 
capacitors, and a capacitor discharge switch. Frequency 
is set by an external resistor between the OSC IN and 
OSC OUT pins. (See Figure 5 for details of resistor value 
vs. frequency.) The DISCHARGE pin should be tied to 
-ViN for normal internal oscillator operation. A frequency 
divider in the logic section limits switch duty cycle to 
«5096 by locking the switching frequency to one half of 
the oscillator frequency. 


Remote synchronization can be accomplished by capacitive 
coupling of a synchronization pulse into the OSC IN (pin 8) 
terminal. For a 5 V pulse amplitude, typical values would 


be 1000 pF in series with 10 КО) to pin 8. 
SHUTDOWN AND RESET 


SHUTDOWN (pin 11) and RESET (pin 12) are intended for 
overriding the output MOSFET switch via external control 
logic. The two inputs are fed through a latch preceding 


the output switch. Depending on the logic state of RESET. 


SHUTDOWN can be either a latched of unlatched input. 
The output is OFF whenever SHUTDOWN is low. By 


simultaneously having SHUTDOWN and RESET low, the 


latch is set апа SHUTDOWN will have no effect until 
RESET goes high. The truth table for these Inputs is given 
in Table 1. 


Both pins have Internal current source pull-ups and can be 
left disconnected when not in use. An added feature of 
the current sources is the ability to connect a capacitor 
and an open-collector driver to the SHUTDOWN or RESET 
pins to provide variable shutdown time. 


SHUTDOWN RESET 


OUTPUT 


Normal Operation 


Normal Operation 
(No Change) 


OFF (Not Latched) 
-` OFF (Latched) 


OFF (Latched) 
(No Change) 


Table 1. Truth Table for the SHUTDOWN 
and RESET Pins. 


OUTPUT SWITCH 


The output switch is a 5 О, 150 V lateral DMOS device. 
Like discrete MOSFETs, the switch contains an intrinsic 
body-drain diode. However, the body contact in the 
519100 is connected internally to -Vin and is independent 
of the SOURCE. 


APPLICATIONS 
BUCK-BOOST 
NON-ISOLATED 1 W SUPPLY 
| O GND 
L1 
150 pH 
@ 0.2 ADC 
8 oe +5 V 
200 mA 
R3 
150 k * 
Wem те 
eu ШЕ 619101 
6 Ut 
C7 10 
0.1 
HF | са 


0.1 
R1 
-48 V © 
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APPLICATIONS (continued) 


NON-ISOLATED 1 W SUPPLY (BUCK) 


-48 УС 


ONE WATT FLYBACK CONVERTER FOR TELECOMMUNICATIONS POWER SUPPLIES” 


1N5819 
+5 V 


240k() 0.022 pF 


1N5819 


ГМ 134148 


-Vin (-48 VDC) 


* For additional information on using the 519100 in telecommunications and ISDN 
power supplies, see АМ87-1 and AN87-2. 


incorporated 519102 
One-watt, High-voltage 
Switchmode Regulator 


FEATURES APPLICATIONS 
ө 10 to 120 V Input Range ө ISDN Equipment 
ө Current-mode Control • PBX Equipment 


On chip 200 У, 70 ө Modems 
MOSFET Switch 


ө Feature Telephones 
© SHUTDOWN and RESET 
Function ө DC/DC Converters 
• High Efficiency Operation (> 80%) ө Distributed Power Systems 
ө Internal Start-up Circuit 


Internal Oscillator 
(up to 1 MHz) 


DESCRIPTION 
The Si9102 high-voltage switchmode regulator is a current sense, SHUTDOWN and RESET logic inputs, and 
monolithic D/CMOS integrated circuit which contains most external clock synchronization. This device may be used 
of the components necessary to implement a one-watt, with an appropriate transformer to implement most single 
high-efficiency DC to DC converter. It can either be ended isolated power converter topologies (i.e., flyback 
operated from a low-voltage DC supply, or directly from a and forward), or by using an external reference can 
10 to 120 V unregulated DC power source. generate a +5 V non-isolated output from a -10 V to -96 V 
source. 

The switchmode regulator subsystem includes high-voltage 
start-up circuitry, oscillator, voltage reference, The Si9102 is available in 14-pin plastic and CerDIP 
current-mode PWM circuitry and a high-speed, 200 V, 7 О packages, and is specified over the military (-55 to 125°C) 
MOSFET switch. Additional features include primary and industrial (-40 to 85°C) temperature ranges. 
FUNCTIONAL BLOCK DIAGRAM 

DISCHARGE 9906 9255 


T Clock (1/2 fosc) 
Current-mode 
> Comparator 
E DRAIN 
сл 

^ Comparator -V iN 

| ) > Е6------0 (BODY) 
BIAS © Current To 

Sources Internal 


Circuits О SOURCE 


Усс ы Усс 
Undervoltage o Ө Ses ONES 
мм © Comparator Ж О SHUTDOWN 
E | О RESET 


вама 
Startup/Pre-regulator 9 B.6V 


VREF © 


” Silicon x 
Н со рогией 5191 02 


Dual-In-Line Package PLCC Package 
3 2 1 20 19 


PIN CONFIGURATIONS 
14-pin DIP | PLCC-20* 
FUNCTION Pin & Pin # 


BIAS 
*VIN 
DRAIN 
SOURCE 
-VIN 


Vec 
OSC OUT 


OSC IN 
DISCHARGE 


9 10 11 12 13 MS 
Top View | : Тор View SHUTDOWN 
Order Numbers: Order Number: BERE 
519102АК В COME 
5191020Ј | | Si9102DN FB 


* Pins 1, 4, 6, 13, 15 and 19 = N/C 


ABSOLUTE MAXIMUM RATINGS 


Voltages Referenced to -ViN 


МСС: scien и ei ГЕСЕ ee ee КОКУ 15.0 V Junction Temperature (Ty) .................... 150°C 
ЧЕМ ДР Sd hale duo V ала Л О О ОС? 120 V 
IDCM NEEDED 200 V Power Dissipation (Package)* 
Ip (Peak) (Note 1) ............................. 2A 14-Pin Ceramic DIP (К Suffix) ** .............. 1000 mw 
MSA а foie ek CE Re ROREM 250 mA 14-Pin Plastic DIP (J Suffix)*** ............... 750 mW 
Logic Inputs (RESET, ee Eee (N-Suffix) * ооо 1400 mW 
SHUTDOWN, OSC IN) .......... -0.3 V to Vcc +0.3 V ө 
Linear Inputs | Thermal Impedance ( VjA ) 

- Pi i o 
(FEEDBACK, SOURCE) ............... -0.3 V to 7.0 V 2-2. 4 404. пази 
НУ Preregulator Input Current (continuous) ........ FMA но аа aig) ee ИИ | ete 


20-Pin PLCC ..... PT P 90°C/W 
Note 1: 300 psec pulse, 2% duty cycle | 


*Device mounted with ай leads soldered or welded 


to PC board. 
Storage Temperature (A, D Suffix) ЕИ –65 to 150°C **Derate 10 mMW/°C above 50°C 
Operating Temperature (A Suffix) ......... -55 to 125°C ***Derate 6 MW/°C above 25°C 
(D Suffix) .......... -40 to 85°С ****Derate 11 mW/°C above 25°С 


ELECTRICAL CHARACTERISTICS | 


| LIMITS Tum 
Test Conditions 


Unless otherwise specified:] 1-25 ° С 


2=125,85 °С | 
3--55.-40 °С | -55 to 125 °C | -40 to 85 °С 


ТУР мим 2 MAX [MIN MAX UNIT 


4 


А SUFFIX D SUFFIX 


PARAMETER SYMBOL] DISCHARGE = -ViN = 0 V 
Voc = 10 V, +Му = 48 V, 


RBIAS = 390 КО, 


Rosc = 330 kQ 


ТЕМР 


Output Voltage VR 1 


о 
од 


Ошрш |тредапсе ZOUT 


НЕ х 10 М, . 
(See detailed description) 
VREF= -V IN 


REFERENCE 


Short Circuit Current 0 


1 
1 
Temperature Stability 2,3 тм/9С 
1 
1 
1 


Maximum Frequency fosc Нозс =0 -MHz 


> < 


3 
1 
1 


0 
0 
1 
3 
0 


ERN 

ы; Ў z 

= | voitage Stability Уозо €.5V S Voc S =13.5V НЕ ЕЕ % 
e 

о 


КЁ 
о 


" its Sili . 
619102 УРА Doa 


ELECTRICAL CHARACTERISTICS | 


А LIMITS 
Test Conditions 
IUnless otherwise зрес Ней: 1.25 ° с 
2-125 85 ec A SUFFIX D SUFFIX 
PARAMETER |вүмвоі | DISCHARGE =-ViN=0 V | 2749, -55 to 125 °С| -40 to 859 
| Veg = 10 V, +Уу = 48 V, | 32-55,-40 °С | 7 did 
Reias= 390 КО, 
Rosc »330k Q 
FB tied to COMP | 
Feedback Input Voltage VFB (ses. 9 tailed des ription ) 4,00 3.96 3.96 № 
a 
ы 
= | 
а. 
a | 
о 
2 | Unity Gain Bandwidth 1 1 MHz 
ъы | 
Source 
Output Current 1 OUT | , | mA 
Sink 
= ЕН 
үлек В = 100 Су from DRAIN to V 
= | игепоюгуенаве | Увоцнс | С Уғв = 0 У = | ' | а fe | m] о | мм | М 
— 
оз | t R, = 100. from DRAIN to Усс | 
3 Delay to Output d VsoURGE = 1-4 У, See Figure 1 150 200 200 ns 
- ie 
md 
са 
V CC preregulator Turn-OFF - | | 
а. | V 
ІН = 100 р, from DRAIN to Усс 
а. 
a- | 
= 
R, = 1004» from DRAIN to Усс | 
| ns 
о е | | | 
== капта Pulse Width | 
e Nand RESET tLw 1 25 
о [Low 
| V 
ut Current | " 
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ELECTRICAL CHARACTERISTICS ' (Continued) 
-40 to 85 °C 


Test Conditions 
Unless otherwise specified: 
PARAMETER SYMBOL | DISCHARGE = -ViN = 0 V 
Van = 10 V, +V = 48 V, 
сс ІМ 
RBiAS = 390 КО), 
| Rosc = 330 КО) ТЕМР түр? мим 2 МАХ MIN 2 МАХ | UNIT 


Input Current, " 
Breakdown Voltage V(BR)DSS МзоџасЕ = VSHUTDOWN = 0 У, 
IDRAIN = 100 ДА 
М оу, 
Drain-source ОМ Resistance RDS(ON) SOURCE = 
IDRAIN = 100 mA 
V = VST АИК 0 м, 
Огајп ОБЕ Leakage Current SOURCE SHUTDOWN = 
V DRAIN = 160 V 
Drain Capacitance CDSS Vsource = V SHUTDOWN SHUTDOWN = 20V "is 


NOTES: 


1. Refer to PROCESS OPTION FLOWCHART for additional informational. 

2. The 21995116 convention eqs the most negative value is a minimum, and the most positive value is a maximum, is used in this data sheet. 
3. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing. 

4. Temperature coefficient of R DS(on) is 0. 7596 per ?C, typical. 


LIMITS 


1:25“ С 


A SUFFIX D SUFFIX 


2=125,85 ° T Ж 


MOSFET SWITCH 


TIMING WAVEFORMS 


1.4 V- Voc 
SOURCE 


50% SHUTDOWN 509% ` 
| ча 
Усс - 
DRAIN is 
0 o 
FIGURE 1 | | 2d | FIGURE 2 


Мес 


SHUTDOWN 50% 50% 


їв, ТЕ = 10 ns 


FIGURE 3 


619102 


TYPICAL CHARACTERISTICS 


“Мы VS. “ы AT STARTUP 
140 


120 
100 


80 


Viu (VOLTS) 


60 


40 


20 


+ (тА) 
FIGURE 4 


Siliconix 
incorporated 


OSC FREQ. LEE Rosc 


10 MHz 


1 MHz 


OSC FREQ (Hz) 


100 kHz 


0 100 к 200 Кк 300k 400k 500k 600k 700 к 


Rosc (©) 
FIGURE 5 


DETAILED DESCRIPTION 


PREREGULATOR/STARTUP SECTION 


Due to the low quiescent current requirement of the Si9102 
control circuitry, bias power can be supplied from the 
unregulated input power source, from an external 
regulated low-voltage supply, or from an auxiliary | 
“bootstrap” winding on the output inductor ог transformer. 


When power is first applied during startup, +Vin (pin 2) will 
draw a constant current. The magnitude of this current is 
determined by a high-voltage depletion MOSFET device 
which is connected between *Vi, and Voc (pin 6). This 
startup circuitry provides initial power to the IC by charging 
an external bypass capacitance connected to the Voc pin. 
The constant current is disabled when Vcc exceeds 8.6V. 
If Vccis not forced to exceed the 8.6 V threshold, then 
Vcc will be regulated to a nominal value of 8.6 V by the 
preregulator circuit. 


As the supply voltage rises toward the normal operating 
conditions, an internal undervoltage (UV) lockout circuit 
keeps the output MOSFET disabled until Vcc exceeds the 
undervoltage lockout threshold (typically 8.1 V). This 
guarantees that the control logic will be functioning 
properly and that sufficient gate drive voltage is available 
before the MOSFET turns ON. The design of the IC is 
such that the undervoltage lockout threshold will not 
exceed the preregulator turn-off voltage. Power 
dissipation can be minimized by providing an external power 
source to Vcc such that the constant current source is 
always disabled. 


NOTE: During startup or when Vcc drops below 8.6 V 
the startup circuit is capable of sourcing up to 20 mA. 
This may lead to a high level of power dissipation in the IC 
(for a 96 V input, approximately 2 W). Excessive start up 


time can result in device damage. See Figure 4 for 
calculation of power dissipation during start up. 


ВІАЅ 


To properly set the bias for the 519102, а 390 КО resistor 
should be tied from BIAS (pin 1) to -Ум (pin 5). This 
determines the magnitude of bias current in all of the 
analog sections and the pull-up current for the 


SHUTDOWN and RESET pins. The current flowing in the 
bias resistor is nominally 15 ДА. 


REFERENCE SECTION 


The reference section of the Si9102 consists of a 
temperature compensated buried zener and trimmable 
divider network. The output of the reference section is 
connected internally to the non-inverting input of the error 
amplifier. Nominal reference output voltage is 4.0 V. 
The trimming procedure that is used оп the 519102 brings 
the output of the error amplifier (which is configured for 
unity gain during trimming) to within 11% of 4.0 V. This 
automatically compensates for the input offset voltage in 
the error amplifier. 


The output impedance of the reference section has been 
purposely made high so that a low impedance external 
voltage source can be used to override the internal voltage 
source, if desired, without otherwise altering the 
performance of the device. 
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Si9102 


DETAILED DESCRIPTION (continued) 


ERROR AMPLIFIER 


Closed-loop regulation is provided by the error amplifier, 
which is intended for use with "around-the-amplifier " 
compensation. A MOS differential input stage provides for 
low input current. The noninverting input to the error 
amplifier (Vnge) is internally connected to the output of the 
reference supply and should be bypassed with a small 
capacitor to ground. 


OSCILLATOR SECTION 


The oscillator consists of a ring of CMOS inverters, 
capacitors, and a capacitor discharge switch. Frequency 
is set by an external resistor between the OSC IN and 
OSC OUT pins. (See Figure 5 for details of resistor value 
vs. frequency.) The DISCHARGE pin should be tied to 
-Vn for normal internal oscillator operation. A frequency 
divider in the logic section limits switch duty cycle to 
«5096 by locking the switching frequency to one half of 
the oscillator frequency. 


Remote synchronization can be accomplished by capacitive 
coupling of a SYNCHRONIZATION pulse into the OSC IN. 
(pin 8) terminal. For a 5 V pulse amplitude, typical values 


would be 1000 pF in series with 10 k() to pin 8. 
SHUTDOWN AND RESET 
SHUTDOWN (pin 11) and RESET (pin 12) are intended for 


overriding the output MOSFET switch via external control 
logic. The two inputs are fed through a latch preceding 


the output switch. Depending on the logic state of RESET. 


SHUTDOWN can be either a latched of unlatched input. 
The output is OFF whenever SHUTDOWN is low. By 


simultaneously having SHUTDOWN and RESET low, the 
latch is set апа SHUTDOWN has no effect until RESET 
goes high. The truth table for these inputs is given in 
Table 1. PE 


Both pins have internal current source pull-ups and can be 
left disconnected when not in use. An added feature of 
the current sources is the ability to connect a capacitor 
and an open-collector driver to the SHUTDOWN or RESET 
pins to provide variable shutdown time. 


SHUTDOWN RESET 


OUTPUT 


Normal Operation 


H 
n Normal Operation 
(No Change) 


OFF (Not Latched) 
OFF (Latched) 


OFF (Latched) 
(No Change) 


Table 1. Truth Table for the SHUTDOWN 
and RESET Pins. 


OUTPUT SWITCH 


The output switch is a 7 О, 200 V lateral DMOS device. 
Like discrete MOSFETs, the switch contains an intrinsic 
body-drain diode. However, the body contact in the 
519102 is connected internally to -Vin and is independent 
of the SOURCE. 


Siliconix 
incorporated 


Si9102 


APPLICATIONS 


FLYBACK CONVERTER FOR DOUBLE BATTERY TELECOMMUNICATIONS POWER SUPPLIES 


1N5819 


+5 V 


+Vin 100 дн 


100 ЦЕ 


GND 


22 ЦЕ 


240kQ 0.022 pF 1N5819 


ГА 1N4148 


-Vn (-96 VDC) 


ud Si9110/Si9111 


.— High-voltage 
Switchmode Controllers 


FEATURES APPLICATIONS 


e 10 to 120 V Input Range e DC/DC Converters 
е Current-mode Control e Distributed Power Systems 
e High-speed, Source-sink e ISDN Equipment 
Output Drive | 
e PBX Systems 
e High Efficiency Operation (» 8096) Е 
е Modems 
е Internal Start-up Circuit 
• Internal Oscillator (up to 1 MHz) 
e Reference Selection 
519110 - + 1% — 
519111 - * 10% 

DESCRIPTION 
The 519110/9111 are D/CMOS integrated circuits designed push-pull output driver provides high-speed switching for 
for use as high-performance switchmode controllers. A MOSPOWER devices large enough to supply 20 W of output 
high-voltage DMOS input allows the controller to work over power. When combined with an output MOSFET and 
a wide range of input voltages (10- to 120-VDC). transformer ,the 519110 or Si9111 can be used to 
Current-mode PWM control circuitry is implemented in implement most single-ended power converter topologies 
CMOS to reduce internal power consumption to less than (i.e., flyback and forward). 
10 mw. 

| The Si9110 and Si9111 are available in 14-pin plastic and 
The on-chip oscillator frequency is set by an external CerDIP packages, and are specified over the military (-55 
resistor, and can be easily synchronized to an external to 125?C) and industrial (-40 to 85°С) temperature | 
system clock. SHUTDOWN and RESET inputs allow  . ranges. 


external logic control, and these inputs can also be used to 
provide a variable shutdown time for fault protection. A 


FUNCTIONAL BLOCK DIAGRAM AND PIN CONFIGURATION 


osc osc 
FB COMP DISCHARGE м OUT | | 
27 ois 5 Py "А 4 Dual-In-Line Package 
Error 
Amplifier 
OSC 
To 
VREF Clock (1/2 fosc) Усс 
Current-mode 
Comparator 
4 
| 0 OUTPUT 
o -VIN 
Top View 
BIAS Q 1 Current To 
Sources Internal 3 SENEE 
РЕ спеше Усс. Order Numbers: 
CCo : А 
m Фе Si9110AK, 519111АК 
naervoltage S ea NRE % 
9 Ё 11 ô SHUTDOWN Si9110DJ, Si9111DJ 


+VIN с 2 Я рыны oa 
120 RESET 


Pre-regulator/Startup 


519110/519111 


ABSOLUTE MAXIMUM RATINGS 


Voltages Referenced to -Мм 


Siliconix / 
| шсогрога ед 


Operating Temperature (A Suffix) ......... -55 to 125°C 
| (D Suffix) .......... -40 to 85°C 


Junction Temperature (Tj) .................... 150°С 


Power Dissipation (Package) * 


Logic Inputs (RESET, 14-Рп DIP** (К Sufix) ...................... 1000 mW 
SHUTDOWN, OSC IN) ........... -0.3 V to Veco 40.3 V 14-Pin Plastic DIP*** (J Suffix) ............... 750 mW 
: Thermal Impedance (Өд ) 
Linear Inputs 
14-Pin Ceramic ПІР......................... 100°C/W 
FEEDBACK, SENSE) ................. -0.3 V to 7.0 V 
( ) 14-Ріп Plastic DIP ............. Ет озар ықы 167°C/W 
НУ Preregulator Input Current (continuous) ........ 3 ПА 
| | *Device mounted with а! leads soldered or welded 
Continuous Output Current (Source or Sink) ..... 125 mA to PC board. 
**Derate 10 mW/°C above 50°C 
Storage Temperature (A, D Suffix) ........ -65 to 150°C ***Derate 6 mW/°C above 25°C 


ELECTRICAL CHARACTERISTICS ! 


LIMITS 
reavGsndiions Lee a МОЗ = 
| Unless otherwise specified:| 1-25 г С | ; 
2=125.85 °С A SUFFIX D SUFFIX 
PARAMETER зумвог | DISCHARGE = -ViN = 0 V йүз: 2 ос | _ о 
Vec = 10 V, «Vj 48 V, | 3--55,-40 °С | "5519125 C] -40 to 85 С 
| | RBIAS= 390 КО, | 3 > та 
Rosc = 330 КО TEMP] ТҮР [MIN MAX | MIN MAX | UNIT 
А, = 10 MX 
M L 

e 
= | 
uj 
ас 
ос 
о 
H- 
жс 
о 
8 

Voltage Stability Vosc 9.5 V < Усс < = 13.5 V 1 +3 + + | % 

4.00 
Feedback Input Voltage VEB (see detailed description ~ 
reference section 

> 59111 1 9:99 4.40 
ы 
= ; | 
= Input BIAS Current VFB= 4.0 V 1 nA 
= 
с 
= 
~ 
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ELECTRICAL CHARACTERISTICS! (Continued) 


| LIMITS o 
Test Conditions i 
Unless otherwise зрестед:| 1=25°C 


2=125,85 °C | 
3=-55,-40 ° С 


A SUFFIX D SUFFIX 


PARAMETER SYMBOL| DISCHARGE = -ViN = 0 V 
Vec = 10 V, *VIN z 48 V, 


-55 to 125 °C | -40 to 85 °C 


RBIAS = 390 КО, 5 5 Б 
Rosc = 330 КО . ТЕМР | TYP MIN MAX [MIN MAX [ UNIT 
Output impedance ZOUT | 1 aM ко, 
(е = 
е | 
ы. 
5 1 1.4 
= | Output Current loUT mA 
T Sink 
S Урв = 4.5 М 1 0.15 
Е Vcomp = 0.5 V 
ос 
ы 
- 
+ | Threshold Voltage VSENSE Vpp 20 V 1 1.2 1.0 1.4 1.0 1.4 V 
29 
ce 
E ; 100 
a [Delay to Output | tq VsENSE? 1:4 У, See Figure 1 1 150 | 150 ns 
2 | 
a 
< 
сз 
ы 
ы [у lator Turn-OF 
-. СС preregulator Тигп- | = 10 ДА 
& | Threshold Voltage Preregulator 7 19 А | 95% из 
| 27 
| = 1 ПА 8.1 
OUTPUT 
а. 
= 
e 15 
NE А C, = 500 pF 
SHUTDOWN Delay SD Veense = -VIN» See Figure 2 1 100 100 
4 ns 
e Latching Pulse Width Е 
c | SHUTDOWNand RESET "уу Е 1 
© [Low 
- У 
Input Current | 
и + = 
Input Voltage HIGH ГІН Vin =10V 1 ДА 


Cc 
| 
-2 
ч 


Si9110/Si9111 Bode 


ELECTRICAL CHARACTERISTICS ! (Continued) 


| | Test Conditions  . 
Unless otherwise specified: 
sYMBOL| DISCHARGE = -М мг 0 V 
Vec = 10 V, “Уы = 48 У, 
RBIAS = 390 КО, 
i Rosc = 330 ко), 


| EE 
Output HIGH Voltage louT = 1 mA 
| | 2,3 | 
| 
Output LOW Voltage VoL louT = -1 ПА 


LIMITS 


1=25°C 
2=125,85 °C 
--55,-40 °C 


D SUFFIX 
-40 to 85 °C 


A SUFFIX 


PARAMETER 


-55 to 125 °C | 


OUTPUT 


1. Refer to PROCESS OPTION FLOWCHART for additional informational. 
2. The algebraic convention Cig Bake most negative value is a minimum, and the most positive value is a rnaximum, is used in this data sheet. 


3. Typical values are for DESIGN AID ONLY; not guaranteed nor subject to production testing. 


TIMING WAVEFORMS 


1.4 V- Усс 
SENSE 50% SHUTDOWN 
0 0- 
Мос = 555 Усс 90% 
OUTPUT % OUTPUT 
0- | 0- 
. FIGURE 1 FIGURE 2 


Мес 


SHUTDOWN 50% 
| 0 ta. te s 10 ns 


Voc 
RESET 


| FIGURE 3 
| 
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TYPICAL CHARACTERISTICS 


“Әм VS. + AT STARTUP 


Si9110/9111 


OSC FREQ. vs. Rosc 


140 | 10 MHz үраны 
латй 
120 | - 
BENPREERL ж 
100 | 1 MHz Иш 
ВИ z R 
- ОЈ ще 
> | о” 
= бо | | o 
ШЕ © 100 kHz 
40 
20 
10 kHz 
10 ЗЕ EA 0 100k 200k 300k 400k 500k 600k 700k 
+им (MA) | Rose (<) 
FIGURE 4 | FIGURE 5 
DETAILED DESCRIPTION 
PREREGULATOR/STARTUP SECTION BIAS 


Due to the low quiescent current requirement of the 
Si9110/Si9111 control circuitry, bias power can be supplied 
from the unregulated input power source, from an external 
regulated low-voltage supply, or from an auxiliary 
“pootstrap” winding on the output inductor or transformer. 


When power is first applied during startup, +Vin (Pin 2) will 
draw a constant current. The magnitude of this current is 
determined by a high-voltage depletion MOSFET device 
which is connected between +М and Vcc (Pin 6). This 
startup circuitry provides initial power to the IC by charging 
an external bypass capacitance connected to the Усс pin. 
The constant current is disabled if Vcc is forced to 
exceed 8.6 V. If Vocis not forced to exceed the 8.6 V 
threshold, then Vcc will be regulated to a nominal value of 
8.6 V by the preregulator circuit. 


As the supply voltage rises toward the normal operating 
conditions, an internal undervoltage (UV) lockout circuit 
keeps the output disabled until Vcc exceeds the 
undervoltage lockout threshold (typically 8.1 V). This 
guarantees that the control logic will be functioning 
properly and that sufficient drive voltage is available before 
the output is enabled. The design of the IC is such that 
the undervoltage lockout threshold will not exceed the | 
preregulator turn-off voltage. Power dissipation can be 
minimized by providing an external power source to Vcc 
such that the constant current source is always disabled. 


NOTE: During startup or when Vcc drops below 8.6 V 
the startup circuit is capable of sourcing up to 20 mA. 
This may lead to a high level of power dissipation in the IC 
(for a 48 V input, approximately 1 W). Excessive start up 
time can result in device damage. See Figure 4 for 
calculation of power dissipation during start up. 


To properly set the bias for the Si9110/Si9111, a 390 КО. 
resistor should be tied from BIAS (Pin 1) to -Vin (Pin 5). 
This determines the magnitude of bias current in all of the 
analog sections and the pull-up current for the 
SHUTDOWN and RESET pins. The current flowing in the 
bias resistor is nominally 15 ДА. __ 


REFERENCE SECTION 


The reference section of the Si9110 consists of a 
temperature compensated buried zener and trimmable 
divider network. The output of the reference section is 
connected internally to the non-inverting input of the error - 
amplifier. Nominal reference output voltage is 4.0 V. 

The trimming procedure that is used on the Si9110 brings 
the output of the error amplifier (which is configured for 


unity gain during trimming) to within *196 of 4.0 V. This 
automatically compensates for input offset voltage in the 
error amplifier. 


The output impedance of the reference section has been 
purposely made high so that a low impedance external 
voltage source can be used to override the internal voltage 
source, if desired, without otherwise altering the 
performance of the device. 


Applications which use a separate external reference, such 
as non-isolated converter topologies and circuits employing 
optical coupling in the feedback loop, do not require a 
trimmed voltage reference with 196 accuracy. The Si9111 
accommodates the requirements of these applications at a 
lower cost, by leaving the reference voltage untrimmed. 
The 1096 accurate reference thus provided is sufficient to 
establish a DC bias point for the error amplifier. 
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DETAILED DESCRIPTION (continued) 


ERROR AMPLIFIER 


Closed-loop regulation is provided by the error amplifier. | 
is intended for use with *around-the-amplifier " 
compensation. A MOS differential input stage provides for 
low input current. The noninverting input to the error 
amplifier (Увев) is internally connected to the output of the 
reference supply and should be bypassed with a small 
capacitor to ground. | 


OSCILLATOR SECTION 


The oscillator consists of a ring of CMOS inverters, 
capacitors, and a capacitor discharge switch. Frequency 
is set by an external resistor between the OSC IN and 
OSC OUT pins. (See Figure 5 for details of resistor value 
vs. frequency.) The DISCHARGE pin should be tied to 
-ViN for normal internal oscillator operation. A frequency 
divider in the logic section limits switch duty cycle to 
«5096 by locking the switching frequency to one half of 
the oscillator frequency. 


Remote synchronization can be accomplished by capacitive 
coupling of a SYNCHRONIZATION pulse into the OSC IN 
(Pin 8) terminal. For a 5 V pulse amplitude, typical values 


would be 1000 pF in series with 10 КО to Pin 8. 


SHUTDOWN AND RESET 


SHUTDOWN (Pin 11) and RESET (Pin 12) are intended for 
overriding the output MOSFET switch via external control 
logic. The two inputs are fed through a latch preceding 
the output switch. Depending on the logic state of RESET. 


SHUTDOWN can be either a latched or unlatched input. 
The output is OFF whenever SHUTDOWN is low. By 
simultaneously having SHUTDOWN and RESET low, the 
latch is set and SHUTDOWN has no effect until RESET 


goes high. The truth table for these inputs is given in 
Table 1. 


Both pins have internal current source pull-ups and can be 
left disconnected when not in use. An added feature of 
the current sources is the ability to connect a capacitor 


and an open-collector driver to the SHUTDOWN or RESET 
pins to provide variable shutdown time. 


SHUTDOWN RESET OUTPUT 


Normal Operation 


; Н 
Н E Normal Operation 
(No Change) 
OFF (Not Latched) 
OFF (Latched) 


OFF (Latched) 
· (No Change) 


Table 1. Truth Table for the SHUTDOWN 
and RESET Pins. 


OUTPUT DRIVER 


The push-pull driver output has a typical ON resistance of 


20 О. Maximum switching times are specified at 75 ns for 
a 500 pF load. This is sufficient to directly drive MOSFETs 
such as the 2N7004, 2N7005, IRFD120 and IRFD220. 
Larger devices can be driven, but switching times will be 
longer, resulting in higher switching losses. Іп order to 
drive large MOSPOWER devices, it is necessary to use an 
external driver IC, such as the Siliconix D469. The D469 
can switch very large devices such as the SMM20N50 


(500 V, 0.3 О) in approximately 100 ns. 


APPLICATIONS 
5-WATT POWER SUPPLY FOR TELECOM APPLICATIONS 
2 ea 
1N5819 
GND O 5V 
OSC SYNC @ 0.75 A 
(IF NEEDED) 
10 k 
0.022 2 
ҺЕ 240k 1000 pF 
0.1 20 ; 13 8 1М5819 
АР АҒ a 
FEEDBACK 14 150 k @ 0.25 А 
6 7 1N4148 
REN 10 У ТО РМ 6 
10 Й 2347004 "^ 
x ERRAK 
! 3 12 k 
0.1 | 
AF 390 k 5 E 
/2W 
-48 v ОЈ), 
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MOSPOWER Die Products ИЗ 


MOSPOWER DIE PRODUCTS 


Siliconix offers MOSPOWER products in die form for 
hybrid and multichip applications. These dice can 
provide the same high performance and reliability 
as the equivalent packaged devices. 


Currently available standard die types are listed in 
Table |, and die topology diagrams for these 
products are shown on pages 6-5 through 6-7. The 
Cross Reference (page 6-8) shows Siliconix 
MOSPOWER die types equivalent to other industry 
part numbers. . : | 


In addition to the standard products described here, 
Siliconix can also supply MOSPOWER dice 
specifically selected for custom requirements. 
Further information on these custom products can 
be obtained from Siliconix sales representatives 
and sales offices. 


Die and Wafer Processing 


The standard MOSPOWER die processing flow is 
outlined in Figure 1. Тһе flow includes 100% 
electrical test in wafer form (for selected tests 
described below) and 100% visual inspection of 
separated dice. 


WAFER 
PROCESSING 


VISUAL 
INSPECTION 


WAFER ; 
CLASSIFICATION 
ALLOCATION 


| 100% 
ELECTRICAL 
| РАОВЕ 
ос 


f ^ (1 оке 
ELECTRICAL | | 
INSPECTION | I. | 
| | ЕВАСТУВЕ | 
| | 
| 100% | ОРТОМ 
| VISUAL 
| [INSPECTION] | ас Sample 
| | 
| | assembled for . 
special testing | 
VISUAL | 
| Wafers | à | 
ІШ 1! | 
QC - САВНЕВ 
VISUAL | | 
| [ем | | ІІБ БЕ 
| | L 


TE 


PACKING AND SHIPPING . 


Figure 1. MOSPOWER Die Processing Flow 


Die Screening 
Electrical Screening 


Electrical tests performed on MOSPOWER dice fall 
into the following two classes: | | 


(1) Characteristics which сап be tested using 
probes with the dice in wafer form include 
V(BR)DSS : 1055 , !055» "DS(on) » 8nd VGS(th) · 
Due to limitations inherent in wafer testing, some 
characteristics cannot be tested to exactly the 
same specifications as the generic packaged 
device. For example, current limitations of the 
probes and the power dissipation limitations of dice 
in wafer form prevent testing of r DS(on) at the full 
current rating. Parameters that are tested by 
probing in wafer form and guaranteed on all dice at 
25°C ambient are shown in Table |. 


(2) For characteristics that cannot be tested in 
wafer or die form, a sample group of units must be 
assembled into packages for testing. Examples 
include safe operating area, r DS(on) at maximum 
rated current, Capacitance, gate charge, switching 
times, and performance at hot апа cold 
temperatures. These tests are performed by 
special request. | 


Characteristics guaranteed Бу design to meet the 
specifications of the equivalent packaged part in die 


Visual Screening 


All MOSPOWER dice are subjected to 100% visual 
sort after die separation. The Siliconix ОС 
Department then inspects each lot to an LTPD of 
10%. The visual inspection criteria of MIL-STD-750 
for discrete MOS transistors are used for standard 
die products. | 
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Die 
Part 
Number 


N-CHANNEL 


SMC14N65 


5МС50М50 
5МС20М50 
IRF450CHP. 
IRF440CHP 
IRF430CHP 


IRF820CHP 


5МС24М40 
IRF350CHP 
IRF340CHP 
IRF330CHP 
IRF720CHP 
IRF710CHP 


SMC120N20 
SMC40N20 
IRF250CHP 
IRF240CHP 
IRF230CHP 
IRF620CHP 
IRF610CHP 


IRF150CHP 
IRF140CHP 
IRF130CHP 
IRF520CHP 
IRF510CHP 


5МС70М06 
5МС60М06 
5МС50М06 
SMC25N06 


BUZ11CHP 
BUZ71CHP 


P-CHANNEL 


SMC11P20 
IRF9230CHP 
IRF9620CHP 
SMC2P20 


SMC20P10 
IRF9130CHP 
IRF9520CHP 
SMC3P10 


BUZ171CHP 


Vos 
Min. 
(V) 


Table |. Standard MOSPOWER Die Types 
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SMM14N65 


5МЕ50М50 
5ММ20М50 
IRF450 
IRF440 
IRF430 
IRF820 


SMM24N40 
IRF350 
IRF340 
IRF 330 
IRF720 
IRF710 


SME120N20 
5ММ40М20 
IRF250 
IRF240 
IRF230 
IRF620 
IRF610 


IRF150 
IRF140 


ARF130 
1АЕ520 


IRF510 


:5ММ70М06 


5МР60М06 
5МР5ОМОб 
SMP25N06 


BUZ11 


BUZ71 


SMP11P20 
IRF9230 
IRF9620 
SMP2P20 


SMP20P10 
IRF9130 
IRF9520 
5МРЗР10 


BUZ171 


Assembly Techniques 
Die Attach 


The backside drain metallization used on Silconix 
MOSPOWER dice is titanium-nickel-silver deposited 
in thicknesses of 1000 A, 3000 А, and 1500 A, 
respectively. This metallization is suitable for die 
mounting using standard “soft solders” such as 
95/5 Pb/Sn, 92.5/5/2.5 Pb/Sn/Ag, 65/25/10 
Sn/Ag/Sb, and 92.5/5/2.5 Pb/ln/Ag. Copper, 
nickel-plated copper, and gold-plated molybdenum, 
beryllia, or alumina are among the most commonly 
used substrate or header materials that give good 
results. The substrate must be de-oxidized prior to 
assembly by chemical cleaning or by prefiring in a 
reducing atmosphere such as hydrogen or forming 
gas. 


MOSPOWER dice shipped in die trays (see 
“Packaging and Handling Methods") will not 
normally require cleaning. If cleaning is performed, 
however, a one-minute de-ionized water wash 
followed by two one-minute rinses in an isopropyl 
alcohol agitated bath is the recommended method. 
Drying should be accomplished in a 70°C nitrogen 
chamber. 


Dice may be mounted using mechanical scrubbing 
or by heating in a profiled belt furnace using a 
reducing atmosphere. Care must be exercised not 
to expose the dice to temperatures in excess of 
400°C. Control of the die mounting procedure is 
extremely important in most applications, as a 
uniform, void-free die attach is necessary to 
achieve good thermal conductivity between the die 
and its mounting surface. 


In lower power applications, Conductive adhesives 
have been used successfully to mount MOSPOWER 
dice. This alternative is particularly applicable when 
lower temperature processing is desired. 


Wire Bonding 


On all die types, gate and source bonding pad 
(topside) metallization is aluminum with a 1% silicon 
content of between 1.8 pm and 2.5 шт іп 
thickness. 


Ultrasonic wire bonding using aluminum wire with an 
elongation of 10% is recommended for making 
connections to gate апа source pads. 
Thermocompression gold wire bonding may also be 
used. Maximum recommended aluminum wire 
diameter for each die type is shown in Table |. 


Wire bonding must be performed with care to 
ensure that the entire bonding footprint remains 
within the bonding pad and that appropriate bonding 
force is used; device failure might otherwise result. 
Optimization of bonding parameters is highly 
dependent on the bonding equipment and, thus, 
should be determined by the user. Siliconix 
recommends performing а routine wire bond 
strength monitor similar to that described іп 
MIL-STD-750, Method 2037. 


Encapsulation 


it is critical that the die and assembly be kept in а 
dry environment prior to encapsulation. Although 
the passivation layer on the die (silicon nitride or 
deposited glass) 15 relatively impermeable, 
unacceptably high surface leakage may result from 
adsorbed moisture. 


Since the long-term stability of the die-attach 
interface is also adversely affected by the presence 
of moisture or oxygen in a hermetic package, it is 
strongly recommended that the die header 
assembly be baked prior to encapsulation to drive 
off moisture. The subsequent encapsulation 
process should be performed іп ап inert 
atmosphere, such as nitrogen. Die coatings, if 
used, should be applied in accordance with the 
suggestions of the coating manufacturer. 
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Packaging and Handling Methods 


Individual dice are packaged in antistatic die trays 
with cavities (known as “waffle” carriers), as shown 
in Figure 2. Each carrier has a cavity size that 
allows easy loading and unloading of. the die and 
that prevents die rotation. 


CARRIER TOP 


bw SHEET 
LENS PAPER y | 


CARRIER BOTTOM 


DIE 


NOTE: CARRIER TOP & BOTTOM SECURED BY CLIPS 


Figure 2. Die Tray 


Quantities of dice packaged in each die tray, which 
are also recommended incremental quantities for 
ordering, are shown in Table Il. 
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Table Il. Die Tray Quantities 


Die Topology Quantity per Die Tray 


A 
B 
С 
D 
E 
ЈЕ · 
а 
H 
L 
T 
U 
W 


Dice should preferably be handled with a vacuum 
pickup, that has a protected (non-reactive) tip, at 
an electrostatic discharge (ESD) protected 
workstation to prevent mechanical and ESD 
damage. While MOSPOWER chips have some 
inherent resistance to damage due to ESD, due to 
their larger gate capacitance and thicker oxides, it 
is nevertheless essential to take precautions to 
prevent ESD damage. Refer to Section 9 of this 
data book for further details. | 


Special Requirements 


The Siliconix sales representative should be 
consulted regarding requirements for alternate 
back metallization or visual inspection, lot 
qualification by quality conformance inspection of 
encapsulated dice, scanning electron microscope 
(SEM) inspection, ог апу other special 
requirements. 


MOSPOWER Die Topologies 


| i 0.2900 " | 


0.2800 


0.0417 
Gate Рад: 0.0175 Х 0.0175 | Саїе Раа: 0.0250 Х 0.0400 
Source Pads: 0.0340 Х 0.0520 | Source Рад: 0.0700 X 0.0500 
TOPOLOGY A TOPOLOGY В 


|«-0:0880 «| | 
0.0226 
+ 
0.1340 
0.0176 
Gate Рад: 0.0281 Х 0.0192 


Source Раа: 0.0273 Х 0.0186 


Саїе Рад: 0.0615 Х 0.0375 
Source Рад: 0.0615 X 0.0375 TOPOLOGY D 
TOPOLOGY C 


le 0.1150 2 


Notes: 1. Die dimensions are given in inches only for clarity. 
0.1800 2. Die size tolerance is * 0.0020. 
3. Die thickness is 0.0200 * 0.0020. 
4. Other dimensions are nominal. 
5. Unless indicated otherwise, bonding pads are 
centered on dice. 
Gate Pad: 0.0340 X 0.0222 
Source Pad: 0.0347 X 0.0229 
TOPOLOGYE 


MOSPOWER Die Topologies (Cont’d) 


0.4480 


Gate Pad: 0.0425 X 0.0425 
Source Pads: 0.0750 X 0.0500 
Kelvin Pad Extension: 0.0300 X 0.0250 
TOPOLOGY Е 
0:1190 Notes: 1. Die dimensions аге given in inches only for clarity. 
0.0134 2. Die size tolerance is + 0.0020. 
Y 3. Die thickness is 0.0200 * 0.0020. 
4. Other dimensions are nominal. 
5. Unless indicated otherwise, bonding pads are 
0. 1350 centered on dice. 
Gate Pad: 0.0250 X 0.0150 


Source Pad: 0.0600 X 0.0400 
TOPOLOGY а 


MOSPOWER Die Topologies (Cont'd) 


|-0.0750 | 


Gate Pad: 0.0155 X 0.0125 
Source Pad: 0.0160 X 0.0118 
TOPOLOGY L 
Gate Pad: 0.0664 X 0.0397 | 
Source Pad: 0.0664 Х 0.0384 
| TOPOLOGY H 
|- | 0.2240 258 „| 


0.1850 
Gate Pad: 0.0183 X 0.0142 
Source Pad: 0.0528 X 0.0394 Gate Pad: 0.0180 X 0.0180 
TOPOLOGY T Source Pads: 0.0340 X 0.0520 | 
TOPOLOGY Џ 
0.1660 
0.0168 


Notes: 1. Die dimensions are given іп inches Py. for сату. 
2. Die size tolerance is + 0.0020. 

3. Die thickness is 0.0200 + 0.0020. 

5 . Other dimensions are nominal. 


0.0581 Unless indicated otherwise, bonding pads are 
centered on dice. 
Gate Pad: 0.0200 X 0.0140 
Source Pad: 0.0750 X 0.0800 
Source Pad Cutout: 0.0160 X 0.0300 
TOPOLOGY W. 


MOSPOWER Dice - Industry Cross Reference 


Industry Siliconix Industry Siliconix Industry Siliconix 
Type Type Type Type Type Type 
а талын eet 
MTC15N45 IRF450CHP 
MTC15N50 IRF450CHP 
МТС20М08 ІНЕ1ЗОСНР 
МТС20М10 ІНЕ1ЗОСНР 
MTC25N05 5МС25М06 
МТС25М06 5МС25М06 
МТС25М08 IRF140CHP 
MTC25N10 IRF140CHP 
MTC35N05 5МС25М06 
MTC35NO6 SMC25N06 
МТС40М10 ІНЕ15ОСНР 
МТС40М20 ІНЕ25ОСНР 
МТС50М05 5МС50М06 
МТС50М06 SMC50NO6 
МТС55М10 ІНЕ15ОСНР 
МТС60М05 5МС60М06 
МТС60М06 5МС60М06 
MTC3055A BUZ71CHP 
РСЕЗМ45 IRF820CHP 
PCF4N35 IRF720CHP 
PCF6N45 IRF830CHP 
PCF7N35 .. IRF730CHP 
PCF8N18 IRF230CHP 
PCF8P08 IRF9130CHP 
PCF10N45 IRF450CHP 


ІНЕС020 BUZ71CHP IRFC9213 SMC2P20 
ІНЕС0З0 ВО2ТІСНР | IRFC9220 IRF9620CHP 
ІНЕС040 5МС50М06 IRFC9223 IRF9620CHP 
IRF510CHP _ IRFC9230 IRF9630CHP 
IRFC113 ІНЕ51ОСНР IRFC9233 IRF9630CHP 
IRFC120 IRF520CHP IRFC9240 SMC11P20 
IRFC123 IRF520CHP IRFC9243 SMC11P20 
IRFC130 IRF130CHP MTC2N18 IRF610CHP 
IRFC133 IRF130CHP MTC2N20 IRF610CHP 
IRFC140 .. IRF140CHP _ МТС2М35 IRF710CHP 
IRFC143 IRF140CHP MTC2N40 IRF710CHP 
IRFC150 IRF150CHP МТС2М45 IRF820CHP 
ІНЕС153 IRF150CHP MTC2N50 IRF820CHP 
IRFC210 IRF610CHP MTC3N35 IRF710CHP 
IRFC213 IRF610CHP MTC3N40 IRF710CHP 
IRFC220 IRF620CHP МТС4М08 IRF510CHP 
IRFC223 IRF620CHP МТС4М10 IRF510CHP 
IRFC230 IRF230CHP МТС4М18 IRF620CHP 
IRFC233 IRF230CHP MTC4N20 IRF620CHP 
IRFC240 IRF240CHP МТС4М45 ІНЕВЗОСНР 
IRFC243 IRF240CHP MTC4N50 IRF830CHP 
IRFC250 IRF250CHP МТС5М18 IRF620CHP 
IRFC253 IRF250CHP МТС5М20 IRF620CHP 
IRFC310 IRF710CHP MTC5N35 IRF730CHP 
IRFC313 IRF710CHP MTC5N40 IRF730CHP 


IRF720CHP MTC6NO8 IRF510CHP 
IRFC323 IRF720CHP MTC6N10 |ВЕБТОСНР 
ІНЕСЗЗ0 IRF330CHP MTC7N18 IRF620CHP 
IRFC333 IRF330CHP MTC7N20 IRF620CHP 
IRFC340 IRF340CHP MTC7N45 IRF440CHP 
IRFC343 IRF340CHP MTC7N50 IRF440CHP 
IRFC350 IRF350CHP мтсвмов IRF510CHP 


PCF12N08 IRF130CHP 
PCF12P08 IRF9130CHP 
PCF12N18 .. IRF240CHP 
PCF12N35 IRF350CHP 


РСЕ15М05 BUZ71CHP 
РСЕ18М08 IRF140CHP 
РСЕ25М05 ..... 5МС25М06 
РСЕ25М18 IRF240CHP 
PCF25P08 SMC20P10 
PCF35N08 IRF150CHP 
PCF45N05 BUZ11CHP 
IRF510CHP 
PCF121 IRF520CHP 
PCF131 IRF130CHP 
PCF211 IRF610CHP 
PCF221 IRF620CHP 
РСЕ231 IRF230CHP 
PCF321 IRF720CHP 
IRF330CHP 
IRF820CHP 
PCF431 IRFA30CHP 
SIRF150 IRF150CHP 
SIRF250 IRF250CHP 
SIRF350 IRF350CHP 
SIRF450 IRF450CHP 


IRFC353 IRF350CHP MTC8N10 IRF510CHP 

.. IRF820CHP MTC8N18 IRF230CHP 
IRFC423 | IRF820CHP MTC8N20 IRF230CHP 
IRFC430 IRF430CHP МТСВРОВ IRF9130CHP 
IRFC433 IRF430CHP MTC8P10 IRF9130CHP 
IRFC440 IRF440CHP МТС10М08 IRFS20CHP 
IRFC443 IRF440CHP MTC10N10 IRF520CHP 
IRFC450 IRF450CHP МТС12М08 IRF130CHP 
IRFC453 IRF450CHP MTC12N10 IRF130CHP 
IRFC9110 SMC3P10 MTC12N18 IRF230CHP 
ІНЕС9113 SMC3P10 MTC12N20 IRF230CHP 
IRFC9120 IRF9520CHP MTC13N50 IRFAS0CHP 
IRFC9123 IRF9520CHP МТС15М05 BUZ71CHP 
IRFC9130 IRF9530CHP МТС15М06 5МС25М06 
IRFC9133 IRF9530CHP 2 MTC15N18 IRF230CHP 
ІНЕС9140 SMC20P10 MTC15N20 IRF230CHP 
IRFC9143 SMC20P10 / MTC15N35 IRF350CHP 
IRFC9210 SMC2P20 MTC15N40 IRF350CHP 


6-8 


Test Circuits 
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Figure 2. Coss Test Circuit 
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Figure 3. Crss Test Circuit 
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Figure 4. Gate Charge Test Circuit 
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Switching Waveforms 


Equivalent Circuit Diagram 


22 pF 50 OHM 
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+10 V 4950 1 
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Figure 5. Switching Time Test Circuits 
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Тһе forward current is controlled Бу resistor R1 and power 
supply P1. Switch S1is opened and switch 52 is closed 
simultaneously. The di/dt of the reverse current is con- 
trolled by inductor L1 and power suply P2. 


Figure 6. Diode Reverse Recovery Test Circuit 
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Figure 7. Thermal Resistance Test Circuit 


PULSE None 


GENERATOR 


DRAIN 
SWITCH 


--- 


CROWBAR 
DRIVE М 


BLANKING 
CIRCUIT 


Figure 8. MOSFET Non-destructive SOA Tester 
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Figure 9. Unclamped Inductive Switching Test Circuit 
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ТО-210 АС 


ТО-218 
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ЕЕ 
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Са) 


EE 
| ММ | MAX | MN | МАХ | 
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TO-226 (TO-92) m 


| MIN | MAX | MIN | MAX | 
LA | 445 | 470 | .175 | .185 | 
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Note: Diameter uncontrolled inside L(1) 
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SME120N20, SME50N50 Package 
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Lead Diameters: 
Drain and Source 0.060 + 0.002 inches 
Gate 0.040 + 0.002 inches 


Technical Information ЈЕ 


INTRODUCTION ТО MOSPOWER 


MOSPOWER transistors have unique characteristics 
and capabilities that are not offered by bipolar power 
transistors. For example, they are controlled by a 
gate-source voltage rather than base current, which 
means that drive circuits can бе simplified. 
Switching times are also much faster than bipolar 
devices, particularly as there is no equivalent to 
saturation and the associated increase in storage 
time. Recent advances in technology have also led 
to the introduction of very low on-state resistance 
devices that have voltage drops lower than any other 
semiconductor. By taking advantage of these 
features, the user can achieve substantial cost 
savings and performance improvements in a circuit. 


Switching Speeds 


MOSPOWER transistors are majority carrier devices. 


This means that rise and fall times are inherently _ 


faster and the minority carrier stored base charge is 
not present. Thus, the MOSPOWER transistor has 
no conventional storage time and the turn-off delay 
time, tg(off) iS typically only a few nanoseconds. 
The Siliconix SMM20N50, a 20-A, 500-У device, for 
example, has maximum switching times of: 


td(on) = 45 ns tr = 75 ns 


t а(он) = 150 ns Ч = 75 ns 

These switching times permit much higher operating 
frequencies than can be achieved with bipolar power 
transistors. The result is more efficient transistor 
operation, with associated reduction of cooling 
requirements and the utilization of smaller capacitive 
and inductive components. The use of MOSPOWER 
transistors can, therefore, provide cost, size, and 
weight reduction to a given power conversion 
system compared with a circuit using bipolar 
transistors or silicon controlled rectifiers. 


Input Characteristics 


The construction of a MOSPOWER transistor is such 
that the gate is electrically isolated from the source 
by a layer of silicon dioxide. This oxide layer 
presents a dc resistance at the gate in excess of 

25 МО. The current required to drive the gate, 


therefore, essentially consists of only the current to 
charge the input capacitance. 


All Siliconix high-power MOSPOWER transistors аге 
enhancement-mode devices. When the 
gate-to-source voltage is zero, the device is in the 
off state. The device begins to turn on when the 
gate-source voltage reaches the threshold value 
(usually between 2 V and 4 V). 


Ip — DRAIN CURRENT (А) 


Ves — GATE-TO-SOURCE VOLT AGE (V) 


Figure 1. Typical Transfer Characteristics 


Figure 1 shows a typical transfer characteristic for a 
MOSPOWER device. In switching applications, the 
devices are operated with a gate-source voltage of 
approximately 10 V, which ensures that the device is 
sufficiently enhanced to handle its rated current. 


Since the gate is isolated from the source, the gate 
drive current is exceptionally low and is virtually 
independent of the device load current. This 
reduces the complexity of the drive circuitry 
required. In fact, in some cases, the gate may be 
driven directly from the outputs of logic devices 
such as TTL and CMOS. 


On-State Resistance 


With a gate-source voltage of approximately 10 V, 
MOSPOWER devices behave as resistors. Devices 
rated at high currents have lower on-resistance 
(гр8 (оп) ) than low current devices. 


For example, the Siliconix SMM70NO5 is rated at 


70 A and has ап г DS(on) of only 18 то. In 
contrast, the SMP25NO6 is rated at 25 А and has ап 


r DS(on) of 60 то. 


The drain-source resistance exhibits а positive 
temperature coefficient. This means that devices 
can be paralleled without the use of ballasting 
components. Due to recent advances іп 
MOSPOWER technology, however, paralleling is 
seldom required even for high-current applications. 


SOURCE SITE 


М-СНАММЕС 


DRAIN CURRENT ү 


INSULATING OXIDE, 5:02 


N-EPI LAYER 
N-SUBSTRATE 


Tremendous performance increases have been 
achieved in recent years with respect to MOSPOWER 
on-state resistance. Today’s low-voltage 
MOSPOWER transistors exhibit resistances so low 
that package resistance is their largest component. 
The low resistance opens up new applications for 
semiconductors. Being resistive in nature, the 
voltage drop over the device is simply the on-state 
resistance multiplied by the current. 


A MOSPOWER transistor structure consists of a 
large number of MOS transistor cells connected in 
parallel. | 


SOURCE 
METALIZATION 


DRAIN 
METALIZATION 


Figure 2. Multi-Cell MOSPOWER Structure 


Figure 2 shows how these cells are interconnected 
on the silicon die. MOSPOWER dice contain many 
thousands of cells connected in parallel by the 
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common drain 
poly-silicon, and the top surface metallization which 
connects the source sites of all the cells. 


silicon, the gate matrix о 


ISOURCE 
PAD 


SOURCE 
PAD 


GATE 
BUS 
FINGERS 


SOURCE 
| | РАР О! 


Figure 3. Ап 5ММ70М05 Die 


Figure 3 is a diagram of а high-current MOSPOWER 
transistor die, the Siliconix 5ММ70МО5. The gate 
bond pad connects to an arrangement of bus lines 
which in turn are connected to the underlying 
polysilicon gate matrix. 


The design uses three source bonding pads to 
spread the currents in the source metallization and, 
hence, improve the reliability of the device. Three 
bonding wires are used to make the connections to 
the package leads. This 0.250 x 0.250 in. (6.35 mm 
x 6.35 mm) die, the 18 то 5ММ70М05, has а 
current rating of 70 A and а voltage drop of only 
0.18 V at 10-A load current. This high efficiency of 
MOSPOWER devices means that they can be used to 
replace, for example, mechanical relays with a 
significant increase in reliability. 


Safe Operating Area 


The secondary breakdown phenomenon of the 
bipolar power transistor is not present in the 
MOSPOWER transistor. Therefore, the boundaries of 
safe operation are defined by breakdown voltage, 
current rating, power dissipation, and 
on-resistance, as shown in Figure 4. 


Power handling capability is thus limited entirely by 
thermal considerations and does not require 
derating as a function of applied voltage. 


Ig — DRAIN CURRENT (А) 


100 1000 2000 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


Тореганоп іп this area may be limited by 'DS(on) 


Figure 4. Safe Operating Area 


MOSPOWER Silicon Structure 


The structure of a MOSPOWER transistor differs 
from the transistor used in MOS integrated circuits 
in that the current flows through the silicon die 
(vertically) instead of flowing across the surface 
(laterally). 


SOURCE CONNECTION О 


GATE CONNECTION 


POLYSILICON GATE 


O DRAIN CONNECTION 


Figure 5: Simplified Cross Section of a MOSPOWER Structure 


Figure 5 shows a cross section through the basic 
cell of a MOSPOWER transistor. Device operation is 
initiated by the application of a bias voltage to the 
gate (polysilicon). This induces an inversion layer at 
the surface of the body region (p) between the 
source (n+) and the drain (п-) regions. The depth of 
this inversion layer (known аз Ше channel) 
increases with increasing gate bias up to a certain 
limit, controlling current flow between the drain and 
the source. This current flow is also controlled by 
the applied drain-to-source voltage where this 
voltage is relatively low. As the drain-to-source 
voltage increases, however, the current saturates 
and becomes dependent опу оп the 
gate-to-source bias voltage. 


Increases in MOSPOWER Performance 


Advances in technology have reduced the rDS(on) 
of MOSPOWER devices since the introduction of the 
first devices in 1977. Two different techniques can 


be used to reduce the r DS(on). 


As previously noted, а MOSPOWER transistor 
consists of many transistors or cells connected in 
parallel on the die. To improve the performance of 
the transistor, the density of the cells on the die can 
be increased. This increase means that a given size 
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die will contain more cells in parallel, and thus the 
on-resistance will be lower. The improvement in 
performance is actually due to the increase in total 
length of cell periphery, which increases as the cell 
density increases. As an example, the Siliconix 
SMM70NO5, which has a high cell density (1.6 million 
cells/in2 or 250,000 cells/cm2), has a very low 


rDS(on) of only 18 то. 


MOSPOWER гр (оп) improvement can also be 
obtained by increasing the size of the die used to 
make the device. This is particularly important at 
high voltages (above 200 V), where the cell density 
is limited by breakdown voltage requirements. 
Manufacture of large dice requires a very clean 
manufacturing area because a single particle landing 
on a die at a critical stage could mean the device will 
not meet its specifications. The larger the die, the 
higher the chances of contamination. 


The importance of the Class 1 wafer fabrication area 
at Siliconix is, therefore, apparent. (Class 1 refers to 
a cleanliness level of one or fewer particles of half a 
micron or larger per cubic foot of air.) A Class 1 
wafer ''fab'' permits the economic manufacture of 
such products as the SME120N20, a 120 A, 200 V 
MOSPOWER transistor with a die size of 0.450 in. by 
0.535 in. (11.4 mm by 13.6 mm). 


MOSPOWER RATINGS AND CHARACTERISTICS 


Introduction 


Over the past few years, many designers and 
component engineers have made a transition from 
bipolar power transistors to MOSPOWER transistors. 
To assist in this transition, MOSPOWER ratings and 
characteristics are discussed in detail in this article. 


Absolute Maximum Ratings 


Figure 1 is an example of the absolute maximum 
ratings table found on the first page of all data 
sheets in this book. Because the case is the 
closest point to the semiconductor junction at which 
temperature can be monitored directly, voltage, 
current, and power are rated at specific case 
temperatures (TC). As discussed below, power 


which the serviceability of the MOSPOWER device 
may be impaired. 


Voltage Ratings 


The voltage ratings indicate the maximum 
permissible drain-source voltage (Vps) апа 
gate-source voltage (Vas). The gate-source 
voltage rating is valid for both positive and negative 
polarities of the gate relative to the source. Further 
information on drain-source breakdown is available 
in Section 2.12 of the Siliconix MOSPOWER 


Applications Handbook. 


Current Ratings 


The continuous drain current rating, !p, is limited 
by the requirement that the maximum junction 
temperature ( TJ(max) ) по! бе ехсеедед. Тһе 
junction temperature is determined by the case 


and current ratings are based on the requirement 
that the operating junction temperature (Ty) rating 
not be exceeded. 


temperature (Tc), 
resistance (Нес), апа 
dissipation (Pp) using 


Note that voltage ratings are not intended to be 
used as design parameters but are levels above 


ABSOLUTE MAXIMUM RATINGS (Тс- 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 


Drain-Source Voitage 
Gate-Source Voltage 


EBEN z 100?C 12.5 
| ки | 


Continuous Drain Current 


Pulsed Drain SET 
Avalanche Current (see figure 9 ) 


Te = 25°C 


Power Dissipation 


To = 100°C 


Operating Junction & Storage Temperature Range Tj. T, 
Lead Temperature (1/16" from case for 10 secs.) Ti 


! Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 


Figure 1. Absolute Maximum Ratings 


the junction-to-case thermal 
the device power 


Ty # ТС (А час“ Pp) (1) 


Тһе device power dissipation is а function of drain 
current (ip) and drain-source on-resistance 


"Ds (on) ) : 
Рр *!p? * rps(on) (2) 


Combining Equations (1) and (2), a formula for 
calculating the maximum rating of Ip in terms of 
TC is derived: 


where Гоа (оп) |5 Specified at T J(max) 


This relationship between the !p maximum rating 
and Тс is shown graphically in Figure 9 of each 
data sheet. 


The continuous drain current rating (1p) is given in 
the absolute maximum ratings table at both 
ТС = 25°С and Тс = 100°C to illustrate the 
temperature derating effect. 


Since MOSPOWER transistors are frequently used in 
pulsed applications, a pulsed drain current (l DM) 
rating is also provided. This rating is the maximum 
momentary current which the device can conduct 
under any circumstances. The pulsed drain 
current, the pulse width, and the pulse repetition 
frequency must be such that Ty(max) not be 
exceeded. 


TJ(ma) - Tc (4) 


ZihJC * DS(on) 


where DS(on) is specified at T J(max) and 
ZthJC is the junction-to-case transient 
thermal impedance. 


Z ih Jc ва function of pulse width and pulse 
repetition frequency and is shown graphically in 
Figure 11 of each data sheet. 
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In some package configurations, the rated value of 
Го or !DM may be less than the value calculated 
using Equations (3) or (4). This results from 
limitations other than maximum temperature (e.g., 
internal bond wires). 


In some operating conditions, such as unclamped 
inductive load testing, the drain-source voltage 
rating may be momentarily exceeded. This 
condition may cause the device to conduct current 
(avalanche current, |д) while in the breakdown 
mode. The rating for Ід is given for single-pulse 
conditions and is a measure of the device’s ability 
to sustain this current without damage. Like the 
IDM rating, the pulse width is limited by TJ(max). 
Furthermore, this rating is an indicator of device 
durability and is not intended for use as a design 
parameter. Operation in the avalanche mode, 
however brief, means that the Vps rating has been 
exceeded and should be avoided. 


Power Ratings 


Power dissipation (Pp) is rated as a function of 
case temperature (TC) or ambient temperature 
(TA) for low power devices. From Equation (1) it 
can be seen that by PAESE 


Ty(max) - T | 
Ро = J(max С (5) 


Rthuc 


Thus, Pp is limited by the maximum junction 
temperature. 


The relationships among power, temperature, and 
thermal resistance are explained further in the 
Thermal Considerations and Mounting Techniques 
article, page 9-25. 


Temperature Ratings 


Temperature range ratings are provided’ for both 
operating junction temperature (T J) and storage 
temperature (Tstg). In most cases, these ratings 
have a maximum limit of 150°C; however, ratings 
of up to 200°C can be obtained on certain device 
types. The Siliconix sales representative may be 
contacted for further details оп extended 
temperature range operation. 


To ensure that the device is not damaged during 
the board soldering process, a lead temperature 
rating is also provided. 


THERMAL RESISTANCE RATINGS 


Figure 2. Thermal Resistance Ratings for SMM20N50 


Thermal Resistance Ratings 


Figure 2 is an example of the thermal resistance 
ratings table found on the first page of each data 
sheet. 


The maximum thermal resistance values are the 
limits to which the device is guaranteed. For 
free-air applications, the — junction-to-ambient 
thermal resistance (Rhya) should be used. For 
applications where a heat sink is used, the 
junction-to-case thermal resistance (Rihyc) is 
provided with the typical case-to-sink thermal 
resistance (Rihcg) that can be expected using 
normal mounting procedures. 


Electrical Characteristics 


Electrical characteristics are minimum апа 
maximum performance limits which can be 
measured on automatic test equipment or manual 
test fixtures. These characteristics will be 
considered in three groups: static transistor 
parameters, dynamic transistor parameters, and 
diode parameters. 


Static Transistor Parameters. Figure 4 is ап 
example of the static parameters from the 
transistor electrical characteristics table which 
appears on the second page of each data sheet. 


Breakdown and Leakage Parameters. Figure 3 
shows, in exaggerated form for clarity, the 
drain-source voltage characteristic of a typical 
MOSPOWER transistor. 


У (вазоѕѕ Measured 
beyond knee 


loss generally 
measured before 
knee is reached 


DRAIN CURRENT — |, 


æ «е» е « ы»  < с <= = ғ. <= <> <> > = 


о 
Ф 
Ф 


! 
[] 
{ 
Е 
V (BR)DsS 
ORAIN-SOURCE VOLTAGE — Vos 


Figure 3. Drain-Source Voltage Characteristic 


The drain-source breakdown voltage (V(BR)DSS ) is 
measured with the gate shorted to the source 
terminal. With zero bias on the gate, the device 
cannot turn on. V(BR)DSS is determined by 
forcing the specified drain current (|p) through the 
transistor and measuring the voltage required to 
achieve this condition. | 


ELECTRICAL CHARACTERISTICS (Т, = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS 
Drain-Source Breakdown Voltage 
V = 0, 


> » 
Gate Threshold Voltage 
Урв- Vas: !0 = 1000 дА 


Gate-Body Leakage 
Vps= 0, Vas = +20 V 


Zero Gate Voltage Drain Current 
Vos = V(BR)DSS : Vas = 0 


Zero Gate Voltage Drain Current 
Vps = 0.8 x Vgn)pss , Vas= 0, Ty =125°C 


On-State Drain Current ! 
Vps = 10 V, Vas =10V 


Drain-Source On-State Resistance ! 
Vas = 10V, Ip» 10A 


Drain-Source On-State Resistance ! 
Vas = 10 V, Ip= 10 A, Тј = 125°C 


Forward Transconductance ! 
Vps 215 V, Ір = 10A 


! Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


Symbol 


Сеч 


Figure 4. Static Electrical Characteristics for SMM20N50 


V(BR)DSS increases with temperature. The 
approximate relationship is shown by 


VgR)pss @ Ty = id 
(Увв)о88 (а) 25° С) (0.001 Ту + 0.975) 


A parameter closely related to V(BR)DSS is zero 
gate voltage drain current (Ipgg). In this case, 
the gate is also zero biased, the specified 
drain-source voltage (Vps) applied, and the 
resulting drain current is measured ав 1088. 
1086 is usually specified at both normal and 
elevated junction temperatures since it is a 
temperature sensitive parameter with a positive 
temperature coefficient. For silicon, leakage 
currents approximately double for each 10°C rise in 
ТЈ. 


The gate-body leakage (1655) is also known аз 
gate-source leakage. In MOSPOWER construction, 
the body, or substrate, is shorted to the source 
terminal. To measure this parameter, drain and 
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source terminals are shorted and the specified 
gate-source voltage (Vas) applied. Note that this 
voltage can be either positive or negative. The 
gate current now measured is IGSS and may also 
flow in either direction. 


Threshold Voltage. The gate threshold voltage 
(VGS(th) ) is intended to provide a measure of the 
voltage required to initiate turn-on in a MOSPOWER 
transistor. It is the gate bias that is required to 
provide a specified drairi current (1p) that is above 
the leakage current level, but very low compared to 
the normal operating current level of the device. 
During measurement of VGS(th), the gate is 
normally shorted to the drain such that VGS = VDS . 


Gate threshold voltage is generally specified as a 
range with both minimum and maximum limits. For 
any value of Vas below the minimum limit, the 
device will be off; for Vas above the maximum 
limit, the device will be on so that current flow will 
be at least that at which VGS(th) is specified. 


Ip — DRAIN CURRENT (А) 


5 


: 6 8 10 
| Ves — GATE-TO-SOURCE VOLTAGE (У) 


Figure 5. Transfer Characteristics 


Threshold voltage exhibits a negative temperature 
coefficient, decreasing by approximately 5 mV for 
each ?C rise in TJ. The effects of this are shown in 
Figure 5. | 


On-State Parameters. When a gate bias (Vas) 
significantly in excess of the gate threshold voltage 
is applied to a MOSPOWER transistor, the transistor 
will turn fully on and on-state drain current (Ip(on)) 
will flow. Under measurement conditions for 
Ip(on) » the drain-source voltage (Vps) will be 
defined. Тһе product of Урус and lp(on) will 
cause TJ to rise; thus Ір(оп) 5 specified under 
pulsed conditions which causes only a negligible 
rise in Т). 


A major contributor to the power dissipated in a 
MOSPOWER device is the drain-source on-state 
resistance (rDS(on)). This is measured under 
conditions of high gate bias and a defined drain 
current, which is usually about half the drain current 
rating. Ав а temperature sensitive parameter, 
rDS(on) is generally specified at normal and 
elevated junction temperatures. Аз the device 
junction heats up, ^ DS(on) increases. There is no 
simple relationship between г DS(on) and TJ since 
rDS(on) consists of a number of components each 
with different temperature coefficients. However, 
the temperature coefficient of ГО5(оп) does 
increase with higher breakdown voltages as the part 
played by the epitaxial layer resistance becomes 


more prominent. Lie !p(on): 'DS(on) is 
measured under pulsed conditions. 


Transfer Characteristics. Figure 5 shows the 
transfer characteristic of a typical MOSPOWER 
transistor in which the effects of temperature can 
clearly be seen. At higher current levels, the gate 
bias required increases with temperature, and this 
characteristic may be used to provide a degree of 
thermal self-protection for the device. 


The slope of the transfer characteristic curve is 
forward transconductance (046) which is а mea- 
sure of the transistor gain. The value of Ifs is the 
ratio of the change in drain current (Ip) to the 
change in gate bias (Vas) that caused it. 


The variation of Ip with temperature is apparent 
from Figure 5. When 1р is low, the temperature 
coefficient is positive because the effect is 
dominated by the change іп VGS(th). As |р 
increases, however, the change in carrier mobility 
becomes more significant and the temperature 
coefficient becomes negative. 


Theoretically, 9ғс is a dynamic parameter derived 
from instantaneous changes. In practice for power 
devices, however, it is measured using dc 
techniques at specified output conditions, Го and 


Vps. 


Dynamic Transistor Parameters 


The dynamic parameters of а MOSPOWER 
transistor define its performance under ac 
conditions and are shown in Figure 6 from the 
electrical characteristic table of the data sheet. 
The signals used in measuring dynamic 
characteristics can be sinusoidal (as, for example, 
in capacitance measurements), or square wave or 
pulse signals which are used in measurements 
related to switching performance. 


Capacitance. Typically, three capacitance 
parameters are specified for MOSPOWER devices: 
input capacitance (Ciss), output capacitance 
(Coss) , and reverse transfer capacitance (Crss) . 
Figure 7 shows the actual terminal-to-terminal 
capacitances of the transistor. 


9-9 


ELECTRICAL CHARACTERISTICS (Ту = 25°C unless otherwise noted) 


PARAMETERS/TEST CONDITIONS Symbol 


Output Capacitance 375 700 pF 
Reverse Transfer Capacitance 200 


Vps = 0.5 x Увв)055, 


| 


Figure 6. Dynamic Electrical Characteristics for SMM20N50 


(Gate charge is essentially 
independent of operating 
temperature) 


Мрр = 250 V, В| = 


Ip" 10A, VGEN= 


Аа = 4.70, 


(Switching time is essentially 
independent of operating 
temperature) 


Coss, the output capacitance, is the capacitance 
between the drain and source terminals with the 
gate ac shorted to the source. 


| D 
Сва Thus, from Figure 7, 
G Cas 
Со Coss% Сода + Cds 
(8) 
5 Crss, the reverse transfer capacitance, is the 


Capacitance between the gate and drain terminals 
with the source ac grounded. 


Figure 7. MOSPOWER Transistor Capacitances 
Thus, from Figure 7, 


Crss ~ Cgd | 

(9) 

C iss, the input capacitance, is the capacitance 
between the gate and source terminals with the 


Gate Charge. Input capacitance, Ciss, changes 
source ac shorted to the drain. 9 р р 55 0 


significantly with drain-source voltage, Vps, as 
shown in Figure 5 of each data sheet. In some 
cases, this characteristic makes it difficult to use 
Ciss to calculate gate drive requirements. То 
Ciss ~ Cgs + Cgd simplify this task, gate charge characteristics are 
(7) provided on the data sheet. 


Thus, from Figure 7, 


Аз described in тоге detail їп the Design 
Considerations article on page 9-18 of this data 
book and in Section 2.2.1 of the Siliconix 
MOSPOWER Applications Handbook, MOSPOWER 
transistors are charge-transfer controlled devices. 
Figure 8 graphically shows the relationship between 
gate charge (Qg) and gate-source voltage (Уос), 
and defines three gate-charge parameters. 


ag minded 


Qgs Q gd 


GATE SOURCE VOLTAGE — Ves 


TOTAL GATE CHARGE - Qg 


Figure 8. Gate Charge Characteristics 


As charge is injected into the gate terminal by the 
drive circuitry, Vas first rises linearly as the 
gate-source capacitance (Cgs) is charged up. In 
this region, Cgd is negligible. This action continues 
until Vas reaches a level at which the transistor 
begins to turn on. At this point, drain current (ір) 
begins to flow, and the drain-source voltage (V ps) 
begins to drop sharply. The charge needed to 
reach this state is defined as gate-source charge 


(Qgs). 


As Vps drops, the gate-drain capacitance (Сода) 
increases rapidly, and the Miller effect becomes 
significant. Consequently, as more charge is 
added to the gate, the Vas rises only slightly. This 
accounts for the relatively flat region in Figure 8. 
After an additional amount of charge, namely 
gate-drain charge (Qgd), has been delivered to 
the gate, this effective (Miller) capacitance is fully 
charged, and Ves again rises linearly with 
additional gate charge. Сода gets much larger as 
Vps approaches zero, so the capacitance now 
being charged (Сов + C gd) is larger and the slope 
is different. 


The third charge parameter, total gate charge, Од, 
is the total charge needed to raise Vas to a 
specified value, which is chosen such that the 
transistor is well into its turn-on region. 


Switching Time Parameters. Figure 9 shows a 
simplified switching time test circuit which defines 
the test conditions used in the data sheets in this 
book. 


Figure 9. Switching Time Test Circuit 

Figure 10 shows the timing relationship between the 
gate-source voltage and the drain-source voltage 
for a complete (on and off) drive pulse applied to 
the gate. 


During the turn-on period, a delay occurs (turn-on 
delay time, td(on)) determined by the gate- 
to-source and drain-to-source capacitances. After 
the delay, the drain current rises аз the 
drain-source voltage falls. This rise time (tr) is 
measured using the 10% and 90% points on the 
rising waveform. The sum of turn-on delay time 
(td(on)) and rise time (tr) is known as turn-on 
time (ton). 


Та(оп) 7” 


M DS 
(inverted) 


-"—- PULSE WIDTH => 


Figure 10. Switching Waveforms 


During the turn-off period, another delay occurs 
(turn-off delay time, t d(off) ). This delay, in turn, is 
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SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS 


PARAMETERS/TEST CONDITIONS 
эзе; | 
теше | 


Forward Voltage? 
Е = 15, Уав- 0 

Reverse Recovery Time | t 
IF = Is, dig/dt = 100 А/ц5 23 


Кеуегве Несомегед Сһагде Q 
ЈЕ = Ig, dipg/dt = 100 A/us rr 


(Tj=25°C unless otherwise noted) 


1 Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11) 
Pulse test: Pulse width < 300 usec, Duty Cycle < 2% 


Figure 11. Source-drain Diode Ratings and Characteristics for SMM20N50 


followed by а fall in drain current as the 
drain-source voltage rises. This fall time (tg) is 
also measured using 1096 and 9096 points. The 
sum of turn-off delay time (td(off)) and fall time 
(t£) is known as turn-off time t (off) . 


current. 


die 


MOSPOWER switching times are essentially 
independent of device junction temperature. For 
further information on switching characteristics, 
refer to Section 3.2 in the Siliconix MOSPOWER 
Applications Handbook. 


DIODE CURRENT 
о 


AREA EQUIVALENT 


rr 


Source-Drain Diode Ratings and Charac- Figure 12. Diode Reverse Recovery 


teristics 


Reverse recovery time (trr) conditions are defined 
in Figure 12. The value of trr is measured from 
the point in time when the current has fallen to 
zero. A straight line drawn through the peak point 
of the diode reverse recovery current (Іт) and the 


The physical construction of the MOSPOWER 
transistor results in the presence of a parasitic 
anti-parallel diode between the drain and the 
source. This diode has voltage and current ratings 
which аге the same as those of the MOSFET. In 


certain applications, this inherent diode may be 
used to advantage; therefore, its major 
characteristics are provided on the data sheet. 
Figure 11 shows an example of the source-drain 
diode ratings and characteristics table found on the 
second page of each data sheet. 


The forward voltage (Ysp) is, as its symbol 
implies, the diode voltage drop measured with the 
source terminal biased positive with respect to the 
drain. It is generally measured at the full rated 
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point at which (Irr) has recovered to 25% of its 
peak value intersects the zero current axis at a 
point generally considered to define the end of trr. 
Because of the difficulty of simulating this definition 
of trr on test equipment, the approximate 
equivalent definition shown in Figure 13 is used for 
testing purposes. | 


Reverse recovered charge (О үү) is represented by 
the area under the reverse recovery current curve 
in Figure 12 and Figure 13. 


DIODE CURRENT 


Hrr(pk) 


Figure 13. 


AREA EQUIVALENT 


Си 


Practical Diode Reverse 
Recovery Measurements 


For further information on the characteristics of the 
source-drain diode, refer to Section 5.5 of the 
Siliconix MOSPOWER Applications Handbook. This 
510-page hardbound handbook contains much 
theoretical and practical information on the use of 
MOSPOWER devices. Siliconix sales represent- 
atives will provide copies on request. 


ELECTROSTATIC SENSITIVE DEVICE 
HANDLING PROCEDURES 


Most of the electronics industry has become 
painfully aware of the damage static electricity can 
cause to semiconductor devices. Static damage 
can result in immediate device destruction or latent 
field failures as a result of ESD degradation. All 
semiconductor technologies--bipolar, MOS, ECL, 
JFET, and power MOSFET--are, to some degree, 
vulnerable to ESD (electrostatic discharge). With 
Siliconix’ 40-V DURAMOS process and 
MOSPOWER's inherent gate-source capacitance, 
power MOSFETs are less sensitive than many 
semiconductor devices. But all are still within the 0- 
to 1000-V “class 1” sensitivity range and must be 
carefully protected. 


Protected Areas 


Whenever an ESD-sensitive device is handled 
outside of its protective packaging, electrostatic 
voltages in the work area must be kept below the 
sensitivity level. 

One of the basic principles in the design of the 
protected area is to prohibit the use of prime ESD 
generators and restrict the introduction of these 
prime generators by personnel working in these 
areas. Protected areas and work benches should 
be identified with signs, such as: 


ESD PROTECTED AREA: USE PRECAUTIONS 
WHEN HANDLING ESD-SENSITIVE ITEMS 
OUTSIDE OF THEIR PROTECTIVE WRAPS. 


These areas should be constructed using the 
materials and equipment outlined in this article. 
ESD Protective Materials 
The important features of ESD protective materials 
include: 

a. Protection against triboelectric generation. 

b. Protection from electrostatic fields. 


c. Protection against direct discharge from 
contact with charged people or a charged 
object. 

It is difficult to find one material that provides all of 
the above properties. Often, it is necessary to use 
a combination of different protective materials to 
achieve the desired results. 

Protection against the generation of electrostatic 
charges is the best method of ESD control. If 
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materials do not generate electrostatic charges, no 
further action is required. One of the prime material 
characteristics that determines static generation is 
lubricity, a measure of surface smoothness and 
lubricating action or moistness.  Triboelectric 
generation is a friction process; the higher the 
lubricity of the surfaces being rubbed, the lower the 
friction and, hence, the lower the generated 
charges. Moisture on the surface of materials being 
separated provides progressive neutralization of 
opposite charges by furnishing a conductive path 
between the surfaces until separation is complete. 
Once a charge is generated, the distribution of that 
charge is dependent upon the resistivity and 
surface area of the material. The more conductive 
the material, the faster the charge is distributed. 
The greater the surface area over which a charge is 
spread, the lower the charge density and the level 
of the residual voltage. In contrast to insulators, 
localized charges cannot exist on conductors. 


Complete shielding from electrostatic fields, or 
from electromagnetic pulse (EMP) that may be 
induced by a high-voltage ESD spark, requires 
enclosing the vulnerable item іп а conductive 
material. Normally, the greater the conductivity of 
the enclosure, the greater will be the attenuation of 
electrostatic fields and EMP within it. 


The characteristics of materials needed to protect 
ESD sensitive items from direct discharge from a 
charged body or person depends upon the method 
of discharge. If the discharge is through an ESD- 
sensitive item, a high resistance to ground is 
beneficial in reducing the voltage across the ESD- 
sensitive item since the greater part of the voltage 
drop will be across the resistance to ground and the 
discharge current through the ESD-sensitive item is 
limited. 


Classification of ESD Protective Materials 


There are three basic classifications of ESD- 
protective materials which are based on ranges of 
surface resistivity. These ranges are relative, and 
no sharp demarcations exist at the extremes of 
these ranges. Treatment of materials with coatings 
that decrease surface resistivity will result in 
reclassification of a material to a more conductive 
category. 


Conductive Protective Materials 


Conductive ESD protective materials are defined as 
having surface resistivities of 105 0/0) or less. 
Materials such as metals, bulk conductive plastics 
(e.g., MIL-P-82646), wire impregnated materials, 
and conductive laminates can meet this resistivity 
requirement except for very thin pieces of bulk 
conductive materials or material with sparsely 
woven wires or wire mesh. 


Static Dissipative Protective Materials 


Dissipative materials have surface resistivities of 
>105 and «109 0/0. They are often of composition 
similar to conductive materials, but may use thinner 
wire, or more coarsely-spaced mesh, or bulk 
material of higher volume resistivity. 


Anti-static Protective Materials 


Anti-static materials are those having surface 
resistivities of 2109 and «1014 0/0. These 
materials include hygroscopic anti-static materials 
such as MIL-B-81705 Type |, some melamine 
laminates, high resistance bulk conductive plastics, 
virgin cotton, cellulose-based hardboards, wood 
and paper products, and very thin layers of static 
dissipative or conductive materials. 


Topical Antistats 


Topical antistats are chemical agents that reduce 
static generation when applied to surfaces of 
insulative materials. Items that require treatment 
with a topical antistat should have a sticker showing 
the date that the ESD-protective properties must 
be rechecked. 


lonizers 


lonizers dissipate electrostatic charges by ionizing 
air molecules, forming both positive and negative 
ions. lonized air can be used where effective 
grounding cannot be accomplished to bleed-off 
static charges or where grounding would not be 
effective to dissipate charges on insulators. 


Some ionizers can leave residual voltages high 
enough to damage some ESD-sensitive items. 
Selection and replacement of ionizers for adequate 
ESD control requires measurement of residual 


voltages in the area to be protected and 
comparison with the voltage sensitivity levels of 
ESD-sensitive items being handled. 


Personnel Ground Straps 


Personnel handling ESD sensitive items should wear 
a skin-contact wrist, leg, or ankle strap. These 
straps dissipate static charges safely to ground and 
equalize personnel static levels with that of the work 
surfaces. Alternative personnel grounding methods 
include use of conductive shoes, conductive chairs, 
heel grounders, and ESD-sensitive protective 
floors. Wrist, ankle, and leg ground straps should 
have a minimum resistance needed to prevent 
these grounds from posing a personnel safety 
hazard. For example, а typical 250,000-0 
resistance ground strap will protect people up to 
1,250 V ac RMS or dc by limiting current to 5 mA. 


Grounded Work Benches 


Work benches should have protective work 
surfaces over the area where ESD-sensitive items 
could be placed. Work bench surfaces should be 
connected to ground through a ground cable. The 
resistance in the bench top ground cable should be 
located at or near the point of contact with the work 
bench top and should be high enough to limit any 
leakage current to 5 mA or less, considering the 
highest voltage source as wrist ground straps, table 
tops, and conductive floors. See Figure 1 for a 
typical ESD-grounded work bench. 


Shunting Bars, Chips, Conductive Foams 


The terminals of ESD-sensitive items should be 
shorted together using metal shunting bars, metal 
clips, or non-corrosive conductive foils. To act as 
an adequate shunt, the resistance of the shunting 
materials should be orders of magnitude below the 
minimum impedance between any two pins of the 
ESD-sensitive part. Shunts will not always protect 
an item from an ESD. An ESD-sensitive part in a 
non-conductive case ог assembly, which 15 
subjected to electrostatic fields or direct ESD, can 
be damaged by induced current flowing from within 
the device to the external shunt. Parts and 
assemblies in non-conductive cases should be 
completely wrapped with ESD-shunting material. 
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Figure 1: Typical ESD Grounded Work Bench 


Electrical Equipment, Tools 


Soldering irons, solder pots, or flow soldering 
equipment should be hard grounded and 
transformer or direct current isolated from the 
power line. The resistance reading from the tip of a 
hot soldering iron to ground should be less than 
20 О so that the voltage buildup will be less than 
15 V. Other electrical power equipment which 
comes into contact with ESD-sensitive items should 
also be grounded. ESD-protective solder suckers, 
such as metallized types, should be used. Insulated 
handles of hand tools should be checked for static 
generation, and periodically treated with an antistat 
if required. 


Test Equipment 


Test equipment should have all exposed metallic 
surfaces electrically connected via a grounded plug 
to the test equipment power system or other hard 
ground. For personnel safety from electrical shock, 
test equipment should not be placed on conductive 
work bench surfaces since it could result in hard 
grounding that surface. 


Test equipment could be placed on high resistance 
anti-static material depending upon the magnitude 
of nearby voltage sources. Ground fault interrupters 
should be used in electrical receptacles used for 
powering test equipment as an added personnel 
safety precaution. 


Temperature Chambers 


Temperature chambers should be equipped with 
grounded baffles to dissipate charges in circulated 
air. Alternatively, ionized air can be used in the 
chamber to dissipate static charges caused by air 
flow, or shields can be used to divert the charged 
air away from ESD-sensitive items in the chamber. 
Caution should be used in cooling chambers with 
CO2 since CO2 evaporation can generate high 
static charges. Parts tested іп temperature 
chambers should be placed in ESD-protective tote 
boxes or trays on grounded metal racks within the 
chamber. The thermal stability of ESD-protective 
materials used in temperature chambers should be 
suitable over the test temperature ranges. | 


Relative Humidity 


Humid air helps to dissipate electrostatic charges 
by keeping surfaces moist, therefore increasing 
surface conductivity. Substantial electrostatic 
voltage levels can accumulate with a decrease in 
relative humidity (see Table 1). However, it is also 
evident from Table | that significant electrostatic 


voltages can be generated with relative humidity as 
high as 90%. Relative humidity between 40% and 
60% in ESD-protective areas is desirable as long as 
it does not cause detrimental effects, such as rust 
formation and PWB delamination during soldering. 
Where high relative humidity levels cannot be 
maintained, ionized air should be used to dissipate 
electrostatic charges. 


Table 1: Typical Electrostatic Voltages 


Means of 
Static Generation 


Summary 


Effective protection from ESD occurs when the total 
environment is under control. When appropriate 


Reference 
DOD-HDBK-263, 2 May 1980. 


The following companies are makers of ESD control 
materials and devices. 


Charleswater Products, Inc. 
93 Border Street 
West Newton, MA 02165 


Products: 

STATGUARD Floor Finish 

MICASTAT Amino Resin 

(Tabletop Laminate) 

STATSHIELD Conductive Transparent Bags 
STATFREE Conductive Foam 


Semtronics Corporation 
Р.О. Box 592 
Martinsville, NJ 08876 


Products: 
ENSTAT Ribbed Conductive and 
Vinyl Floor Mats 


Electrostatic Voltages 


10% to 20% 65% to 90% 
Relative Humidity Relative Humidity 


ESD protection methods are used in conjunction 
with trained personnel, ESD damage to power 
MOSFETs can be reduced to negligible levels. 


Simco Company, Inc. 
2257 North Penn Road 
Hatfield, PA 19440 


Products: | 
Electrical Source lonizers 


Static Control Systems/3M 
22-2SW, 3M Center 
St. Paul MN 55144 


Products: 

8200 series table mats 

2068 series wristbands 

2100 series conductive transparent bags 
VELOSTAT conductive bags 

Nuclear source ionizers 

Conductive tote boxes 

Conductive foam 


Angelica Uniform Group 
700 Rosedale Avenue 
St. Louis, Mi 63122 


Products: 
Anti-static smocks and lab coats 


MOSPOWER GATE DRIVE DESIGN 


One of the principal advantages of power MOSFET 
transistors is the relative simplicity of gate drive 
circuitry compared to the base drive requirements 
of bipolar junction transistors (BJTs). BJTs and 
MOSFETSs are both charge-controlled devices which 
require a pulse of drive current to cause the output 
terminals to change from a non-conducting to a 
conducting state. After being switched on, the 
bipolar device requires a steady-state base current 
to maintain device conduction, while the MOSFET 
stores the accumulated gate charge in the device 
input capacitance, and thus requires no further flow 
of charge to maintain conduction. Рог the circuit 
designer using MOSFETs, this translates to low 
drive power requirements and simplified drive 
circuitry. Тһе absence of minority carriers іп 
MOSFETs allows switching times that are an order 
of magnitude faster than those of bipolar devices. 
Furthermore, the switching characteristics of MOS 
transistors do not change appreciably over 
temperature, and peak current capability is limited 
only by thermal considerations, as opposed to the 
gain limitations of BJTs. 


Device Parameters 


Before a gate drive circuit can be properly 
designed, it is necessary to consider some key 
specifications of the MOSFET to be driven. It is 
assumed here that the circuit designer has already 
chosen a MOSFET with adequate voltage rating 
(worst-case expected voltage times the required 
derating factor) and with the desired package 
outline. Also, thermal calculations should have 
been made (see Thermal Considerations, 
pp. 9-25) to determine worst-case junction 
temperature, Tj(max). "DS(on) increases with 
junction temperature and drain current, which 
requires an iterative approach for calculating 
worst-case DS(on) and Ty (see MOSPOWER 
Applications Handbook, pp. 4-1 to 4-21). The 
MOSFET on-resistance is specified on the data 
sheet at some value of VGS. Siliconix MOSPOWER 
devices are guaranteed to meet the Гр5(оп) 

limits published in the data sheets for the test 
conditions specified. Most MOSPOWER devices are 
designed to be fully enhanced at YGS = 10 V, and 
for these devices, this is the drive voltage required. 
Although the choices are more limited, there are 
now devices available with operation specified at 
VGS = 5 У (е.9., 2N7000, 2М7001, 2М7002, 
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Vos — ORAIN SOURCE VOLTAGE (V) 


2N7007, 2N7008, and 2N7014). In either case, it is 
imperative that the specified drive voltage be 
provided to achieve the guaranteed value of 
on-resistance. 


The device capacitances given in MOSFET data 
sheets (Ciss, Coss, and Crss) are voltage 
dependent and thus do not provide a sufficiently 
accurate model for switching applications. If a 
constant current is fed into the gate terminal of a 
MOSFET, as shown in Figure 1, the gate voltage 
rises, as shown in Figure 2. The 5ММ20М50 device 
type has been chosen for this illustration with both 
Vas and Vps plotted as a function of the 
accumulated charge, Qg . To explain the switching 
phenomenon, the curves for Мрр = 400 V have 
been re-plotted in Figure 3 with the three separate 
switching regions identified. | 
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Figure 1. Circuit for generating MOSFET 
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Figure 2. Turn-ON charge characteristics 


of SMM20N50 


| 
| 


Vos— DRAIN SOURCE VOLTAGE (V) 
(А) 39Y110A 3234105 3179 —59A 


E 
в 
в 
Ё 
р 


о 
~ 
л 
о 
о 
~ 
C 
— 
e 
о 


Q - CHARGE (nC) 


Figure 3. Turn-ON charge characteristics 


: of SMM20N50 showing the three 
switching regions 


Region 1 is the subthreshold region where the gate 
is charged from 0 V to the threshold value, 
VGS(th). The capacitance is constant, as seen 
from the linear charging characteristics, and 15 
equal to the gate-source capacitance, Сов», of the 
MOSFET. Region 2 begins once Ves reaches 
VGS(th) . Аз Vag increases beyond this point, the 
device begins to move into the active region. Drain 
current increases and the drain-source voltage 
begins to fall. Summing currents at the gate 
terminal gives Equation 1. 


dVas Cod dVap (1) 


Ix = Соѕ ар + 994 ар 


Although the gate-drain capacitance is very small in 
region 2, ауар /dt is large, and both terms оп the 
right hand side of Equation 1 are significant. Region 
3 begins when VDS begins to drop below Vas, as 
the device approaches the fully оп state. Ап 
additional phenomenon occurs which accounts for 
the very flat portion of Region 3. Typical curves for 
device capacitance are given in Figure 4 for the 
5ММ20М50. Note the steep increase in Cgq as 
VDS is reduced towards 0 V. This graph does по! 
present information as to the value of Сад for 
negative values of Мар, but Мар does change 
polarity as VpS falls below VGS. Cgd continues to 
increase in this region to a value many times 
greater than the value at VDS - 25 V (the value at 
which Сад = Crss is measured and specified on the 
data sheet). Within the flat portion of the 


Vas curve, ЯМав /dt is small, and the second term 
of Equation 1 predominates. dVqp/dt is not as 
large here as in Region 2, but Cgd is at least an 
order of magnitude greater. After VDS reaches the 
fully on state (Мар = Ip * гро(оп)) the charging 
characteristic again becomes linear. dVps /dt = 
0, and the current source, |x , charges the parallel 
combination of Cgq and Сов until Vas = Уве. 
Further explanation of MOSFET charge transfer 
characteristics can be found by referring to the 
MOSPOWER Applications Handbook, Section 2.2.1. 
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Figure 4. Capacitance curves for SMM20N50 


The gate charge curves on MOSPOWER data sheets 
provide the necessary information for the design of 
gate drive circuits. For a given device, the charge 
which must be transferred to the gate can be read 
from the curve at Ves = V For a given drive 
current, Ix = AQ/At, the charging time is readily 
determined. 


The gate charge factor, Qg, scales in proportion to 
die area, while гр$ (оп) is inversely proportional 
to die area. Thus, for a given driver circuit 
(supplying current Ix), devices with higher current 
ratings switch more slowly than devices with lower 
current ratings at the same breakdown voltage. 


Low-frequency Drive Circuits 


Although MOSFETs are inherently capable of very 
fast switching, many applications do not require 
such performance. MOSFETs are often employed 
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іп low-frequency switching applications to interface 
control logic with power loads. These loads may 
range from а few milliamps for driving an LED to 
many amperes for supplying a motor. The principal 
advantage offered is the MOSFET’s low drive power 
requirement which facilitates the use of simple and 
inexpensive gate drive circuits. Figure 5 shows an 
example of a simple load interface solution. The 
2N7000 is specified for operation at Vas = 4.5 V, 
which allows for a 10% tolerance on the +5 V logic 
power supply. When interfacing to TTL logic, it is 
necessary to add a pull-up resistor since the TTL 
output-high state is well below 4.5 V. Higher 
current requirements can be met with the 2N7014, 
а 100-V device rated at rps(on) = 0.9 Q at Vag = 
4.5 V. Driving higher power loads from control 
logic requires a greater pull-up voltage, as shown in 
Figure 6. The SMP60NO5 has a specified maximum 
on-resistance of 0.023 О at Vag = 10 V and, thus, 
can Switch 20 A with less than a 0.5-М 
drop. 


Figure 5. Simple lamp driver circuit 


+12 V +24 V 
ө 


LOAD 

OPEN-COLLECTOR 
PERISATE SMP60NO5 
0.023 a 


Figure 6. 


Driving loads from open-collector TTL 
(or open-drain CMOS) logic 
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High-side Switching 


All of the preceding discussion has been made in 
reference to driving n-channel enhancement-mode 
devices in a common source configuration. In high- 
side switching applications and bridge circuits, it is 
necessary to drive the gate voltage above the 
source voltage (Vas = VG - Vs), where the source 
is no longer grounded. As might be expected, the 
approach depends upon the application. 


For low-voltage applications, a charge pump circuit 
can be used as a voltage doubler to generate the 
required gate voltage level, as shown in Figure 7a. 
When Q1 is on, its source voltage is below the input 
voltage by Vps = Ip • DS(on). Рог the 
SMM70NO5, FDS(on) = 0.018 О, which means that 
the source voltage will still be near the 12 V input 
voltage. The Si7661 is employed to generate a 
+24-V supply, giving Vas => 12 V in the on-state. 


The gate drive can be further simplified by using a 
p-channel device, as shown in Figure 7b. Although 
a p-channel device requires a larger die area and 
higher cost for a given current capacity, the savings 
in drive circuitry often makes this a viable 
approach. 


An example of a gate drive for a high-voltage bridge 
circuit is shown in Figure 8. The D469 driver IC 
provides four channels which can be configured as 
either inverting or non-inverting drivers. The JFET, 
Q3, is used to provide the p-channel power 
MOSFET with a low gate-source impedance when 
turned off. The Грб(оп) for the J107 shown is 
less than 10 О when the gate-source voltage is 
zero (the maximum cutoff voltage is -0.5 V). 
Zener diode D1 protects Q1 from a gate-source 
overvoltage, while D3 protects the gate-source of 
Q3 from overvoltage when Q4 or Q5 is on. The 
CR100 (D2) is a constant-current diode used to turn 
JFET Q3 on when Q4 and Q5 are turned off. 


Q4, Q5, R1, R2, R3, and C1 form a bilevel current 
Source used to drive the JFET clamp, Q3, and 
upper p-channel power MOSFET, Q1. When Q4 and 
Q5 are driven on by the preceding logic, they 
initially source current at a rate determined by R1 
and H2. The gate of Q3 is pulled low, turning the 
JFET off. Current through the diode D3 drives the 
gate of Q1 to a voltage level clamped by diode D1, 
turning Q1 on. After the power MOSFET is turned 
on, Q4 turns off, reducing the current source value 
by approximately an order of magnitude to minimize 
power consumption while maintaining the MOSFET 
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Figure 7a. N-channel high-side switch using a voltage doubler 
for gate drive signal generation 
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Figure 7b. P-channel high-side switch 


in the fully enhanced state. Peak current timing is 
set by the time constant of R3 and C1, and the 
maintenance current level is set by the value of R2. 


When the current source driver is turned off, 
current diode D2 pulls the gate of Q3 to the high rail 
voltage, turning Q3 on which then turns Q1 off. One 
particular advantage inherent to this drive technique 


is that it holds the p-channel devices in the upper 
side of the bridge in the normally off state. The 
absence of a gate drive signal results in the 
gate-source of Q1 being clamped to a safe, 
low-impedance state. This technique provides a 
safe power-up condition as well as additional failure 
protection should low-voltage power be interrupted 
during operation. 
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Figure 8. “JFET Clamp” for high-side P-channel gate drive 


High Frequency Switching Circuits 


Due to the absence of minority carrier storage time, 
power MOSFETs are inherently capable of very fast 
switching performance. In many applications, this 
is the principal reason for choosing a MOSFET over 
other semiconductor device types. Taking full 
advantage of power MOSFET performance іп high- 
frequency circuits requires careful selection of 
driver components and good circuit layout 
methods. 


А simple circuit which is capable of good 
performance when driving large power MOSFETs is 
the emitter follower, shown in Figure 9. Assuming 
that the drive signal is not permitted to swing above 
the positive rail or below the negative rail voltage of 
th VGG supply, neither transistor will be driven into 
saturation. This minimizes the storage time 
problems inherent in bipolar transistors. It is 
important to choose fast transistors ( fr > 200 
MHz) whose gain is still reasonably high ( h FEmin 
> 20) at a peak collector current value of 500 mA 
to 1 A. Table | includes device types which meet 
these criteria. 
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DRIVER 
SIGNAL 


Figure 9. Emitter follower drive circuit 


Table |. . Sugggested emitter follower 


driver device type 


TO-92 2М4401 2М4403 
2М2222А 2М2907А 
2М3725 2М2905 


Figures 10 and 11 illustrate the current paths during 
turn on and turn off, respectively, of the MOSFET. 
The high frequency capacitor is used to prevent the 
parasitic inductance from slowing the switching 
speed. It is important to minimize the inductance of 
these paths by minimizing the enclosed area of 
each loop. In addition, the circuit inductance is the 
major component of the driver source impedance 
at very high frequencies. Therefore, the immunity 
of the MOSFET to dv/dt will be largely determined 
by the parasitic inductance in the drive circuit. For 
a more complete discussion of MOSFET dv/dt 
issues, refer to the MOSPOWER Applications 
Handbook, Section 5.4. 


PARASITIC INDUCTANCE 


Figure 10. Turn-ON loop 


PARASITIC INDUCTANCE 


Figure 11. Turn-OFF loop 


In any drive circuit using discrete MOSFET devices, 
there will be some inductance which is common 
with both the input (gate-source) and output 
(drain-source) current loops. This common source 
inductance has a negative feedback effect on the 
switching characteristic, similar to the effect that an 
emitter degeneration resistor has on the gain of a 
common emitter amplifier. Figure 12 illustrates this 
effect. As іг increases during turn-on, the voltage 
drop across LS diminishes the value of gate voltage 
applied to the MOSFET. The common source 
inductance can be broken down то two 
components. LS1 is internal to the semiconductor 
package, and 152 is external to the package. Тһе 
external component can be nearly eliminated by 
connecting the gate drive return and the load return 
directly to the source pin, as illustrated in Figure 13. 
LS1 can be eliminated in hybrid circuits where the 
circuit designer has access to the source bonding 
pad. By using two separate wirebonds to the 
source, the only remaining common inductance is 
that of the device source metallization, which is less 
than 1 nH. Тһе (51 component will be much 
smaller in plastic-packaged devices than in metal 
case parts, which makes them more suitable for 
high frequency applications when hermeticity is not 
required. 


Ls = аи + 52 2 | 
Vac? Vas* Ls 2D D D 


Figure 12. Common source inductance 
effects 
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LOAD 


Figure 13. Source connection for minimum 
common source inductance 


Another drive circuit is shown in Figure 14. The 
VQ3001 is a quad MOSPOWER IC containing two 
n-channel and two p-channel MOSFETs. These 
devices are capable of sourcing/sinking at least 2 A 
of gate-current. Due to the high current capability 
of this drive circuit, the switching performance will 
primarily be determined by the parasitic inductance 
of the drive circuit. Switching times of under 10 ns 
can be achieved with this circuit if the layout 
guidelines presented above are followed. 


2N2222 1/4 VQ3001 


2N2907 1/4 VQ3001 


Figure 14. High-speed, inverting two-stage driver 
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Summary 


MOSPOWER transistors are inherently simple to 
drive. For some applications, the logic-to-power 
interface is as simple as a MOSFET being directly 
driven from a logic gate. High speed power 
switching, however, requires careful selection of 
driver components and low inductance circuit 
layout. The gate charge factor, Qg , provides the 
most useful technique for modeling MOSFET 
switching characteristics, and should be used for 
design calculations in place of the device 
capacitances specified on most MOSFET data 
sheets. | М 


Thermal Considerations and Mounting Techniques 


Sources Of Heat 


The heat generated by MOSPOWER transistors must 
be considered and properly managed to promote 
long-term reliability. Power is dissipated in the form 
of heat as a result of the following modes of 
operation 


1. Conduction losses. On-state losses are related 
to the load current and the transistor rps(on) · 


2. Blocking losses. When the device is off, the 
leakage current and applied voltage generate heat. 
Because MOSPOWER leakages are very low (usually 
1 mA or less), these losses amount to tens of 
milliwatts and are usually ignored. However, high 
voltage devices operating at high temperatures with 
limited heatsinking may deserve some further 
attention. 


3. Switching losses. These losses are encountered 
during the transitions between the on and off states. 
They depend on the nature of the load as well as the 
switching speed of the transistor. 


4. Diode losses. Every MOSPOWER contains an 
inherent source-to-drain diode, antiparallel to the 
transistor. If the circuit generates a reverse current 
that turns this diode on, the diode conduction and 
recovery time losses should be considered as part 
of the total power dissipation. 


5. Gate current losses. MOSPOWER devices draw 
gate current only when charging and discharging 
the gate input capacitance. At very high frequency 
(2100 kHz), these losses may become large 
enough to consider. 


A detailed explanation of these losses and methods 
of calculation can be found in the Siliconix 


MOSPOWER Applications Handbook. The major loss 


components are: 


Switching losses 


551 (52 
Ре = fs |] Мовра + ГО Vpg Ipat 


Where 
fs = switching frequency 
151 = turn-on time 


too = turn-off time 
Vos = supply voltage 


15 = drain current 


This expression can be simplified by assuming 
trapezoidal and triangular waveform approximations, 
as shown in Figures 1 and 2. 


*Vop 
В, 
Ip 
о | } Vos 
л. 
lp = Уор 
~ Rit с, 
L' 'DS(on) 
Уре- Уро 1 | 
DS Vos 
| | 
Ip Ip 
Изи 1 521 


POWER DISSIPATION 


p. - Моз lp (tsi + tg2 ) fs 
28 6 


Figure 1. Resistive Load Switching Waveforms 
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| Мор = А 


POWER DISSIPATION 


Ре = Vos (Ip1tsi + Гро 82) fs 
2 


Clamped Inductive Load Switching Waveforms 


SWITCHING 
WAVEFORM 


POWER DISSIPATION 


p, „102 Мвв)оз5 ts2 fs 
2E 2 


Unclamped Inductive Load Switching Waveforms 


Figure 2. Switching Waveforms for Clamped Inductive and Unclamped Inductive Loads 
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Conduction losses 
Рс = 102 грз(оп) 
Where: 


rms drain current 
on-resistance of transistor 


Ip 
ГО8 (оп) 


Note that rps(on) is a function of several variables 
including junction temperature, gate drive voltage, 
and drain current. All of these must be considered 
for an accurate determination. [2] 


Diode Losses 

Diode losses due to recovery time and conduction 
are strongly related to circuit topology and load 
impedance. [3] , [4] In general: 


Pdiode = !s Ysp + От Уро fs 


Pdiode = diode power loss 


Is = average current in the source- 
| drain diode 
Vep = forward voltage drop of source- 
drain diode 
Он = reverse recovered charge 
Vpp = Supply voltage 
fs - Operating frequency 


Thermal Model 


The losses described previously (which we will refer 
to now as total power dissipation, Pr) are generated 
in the silicon pellet contained inside the transistor 


package. Figure 3 shows a typical MOSPOWER 
transistor cross-section. 


JUNCTION 

TJ SILICON DIE 

INSULATOR TIU SOLDER 
Te 
Ts 

ТА 


Figure 3. Physical Construction of MOSPOWER 


A silicon chip of approximately 0.5 millimeter 
thickness (0.02 inches) is attached by solder or 
eutectic to a metal contact which is part of the 
transistor package. Metallurgical bonding 15 
preferred to maximize the heat transfer from the 
silicon to the package. Special soldering processes 
have been developed to accept the stress caused 
by the differences in coefficients of linear expansion 
between silicon and the relatively large metal 
contact. The package is then held in intimate 
contact with an external heatsink, using pressure 
created by mounting screws or clamps. 


It is often desirable to electrically insulate the 
MOSPOWER transistor from its external heatsink, 
while still maintaining good heat transfer. This can 
be accomplished by inserting a heat conducting 
electrical insulator, such as BeO (beryllium oxide) 
between the chip and its package, or by inserting an 
insulating medium (ВеО, Mica, KaptonR, etc.) 
between the package and the external heatsink, as 
shown in Figure 4. 
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Figure 4. Insulated Mounting of MOSPOWER 
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This electrical insulation allows circuit layout flexibility 
but exacts a price in terms of heat transfer 
capability. The physical system of heat transfer can 
be related to an electrical analog (Figure 5). 


Ту = Junction Temperature 
am Jc = Thermal Impedance 

Junction to Case 
To= Case Temperature 


R = Thermal Impedance 


Case to Sink 
Ts = Heatsink Temperature 


thCS 


= Thermal Impedance 
Sink to Ambient 


ТА = Ambient Temperature 


PIhSA 


Figure 5. Steady State Electrical Analog 


The temperature difference between any two vertical 
layers can be modeled as a voltage, the heat flux 
(power) as a current, and the thermal resistance in 
each layer as an impedance. 


Applying Kirchoff's Law 
Ty - Ta= (Rthuc + Висв + Rthsa) РТ 


Table 1. 


MATERIAL 


SILICON 
BeO 
Al203 


SOLDER* 
COPPER 
ALUMINUM 
MOLYBDENUM 
EPOXY 


CONDUCTIVITY (К) 
(W/cm ОС) 


Junction-to-case thermal impedance ( Rih ус) is 
dependent upon die size, attachment method, and 
the materials used for packaging. All of these are 
controlled by the transistor manufacturer. The 
case-to-sink thermal impedance is mainly influenced 
by the quality of the case to heatsink interface and is 
directly controllable by the user. 
Heatsink-to-ambient thermal impedance is related to 
the surface area of the heatsink and the cooling 
medium (natural convection or forced air, water, 
fluorocarbon, etc.) 


The thermal impedance to heat conduction in a solid 
material can be calculated from 


OL 
На = “КА 
Where 
Г = thickness of material 


Ж 
| 


thermal conductivity 
A = area of the material 


Therefore, materials for packages and heatsinks are 
generally selected to have very high thermal 
conductivity (such as copper) and the ratio of 
thickness to area is kept small. [5] This is especially 
important to the equipment designer when choosing 
materials for electrical isolation of packages. Thin 
wafers or sheets of beryllium oxide, alumina, mica, 
or organic material (in that order) are preferred 
isolating media. Table 1 lists the thermal properties 
of commonly used materials. 


Thermal Properties of Materials 


SPECIFIC HEAT 
(J/g 90) 


* Solder characteristics will depend on alloy composition. Nominal value for high Pb-content solder. 
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Transient Thermal Model 


Most often, switching transistors are used in a 
pulsed mode, rather than in steady state. The 
thermal model in Figure 5 can be modified to 
account for the fact that during very short pulses all 
the heat generated in the chip remains in the chip 
for the duration of the pulse. This time lag in heat 
transfer corresponds to a capacitance іп the 
electrical analog (Figure 6). 


Rih Rih Pth 
Рт (сһїр) 


(solder& pkg) (sink) 


Cth 
(solder& pkg) 


Cth 
(chip) 


Ambient 


Figure 6. Transient Electrical Analog 


This thermal capacitance is proportional to the mass 
and the specific heat of the materials involved. Each 
MOSPOWER device, therefore, has а transient 
thermal impedance characteristic, published on the 
data sheet, that relates thermal impedance to pulse 
width on a scale normalized to the steady-state 
thermal impedance. Figure 7 shows a typical 2 рус 
curve for а Т0-204 (ТО-3) package transistor. 


Transient thermal impedance is presented with duty 
cycle as a parameter to account for the buildup of 
heat in the silicon chip as the pulse repetition rate is 
increased. The changes in slope of these curves are 
related to the thermal time constants of the 
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materials that make up the thermal system. On the 
single pulse (D = 0) curve, the first 10 to 200 
microseconds is influenced by heat retained in the 
silicon die, from 200 to 1000 microseconds, heat is 
transferred to the die attach solder, and at about 
one second, the large mass of the package 
approaches steady-state conditions. [6]. 


Uses of Transient Thermal Impedance 

Transient thermal impedance data can be used to 
calculate the junction temperature after a single 
pulse of known power and duration, such as a fault 
or overload condition. Junction temperature can 
also be calculated for a repetitive train of uniform 
pulses, such as frequently encountered in 
switch-mode power converters. Knowledge of the 
junction temperature is essential for reliability 
calculations as well as the construction of an 
application specific Safe Operating Area (SOA) 
diagram, as explained in reference 1. 


The published Safe Operating Area diagrams are 
actually graphical representations that confirm the 
thermal impedance and voltage ratings of 
MOSPOWER devices. Originally developed for 
bipolar devices, SOA curves are less meaningful for _ 
power MOS transistors. Bipolar transistors have 
second breakdown derating evident at moderate to 
high voltages. The calculation of the derating factor 
has not been developed as а readily-usable 
mathematical formula. Since MOSPOWER does not 
have any second breakdown derating, SOA curves 
are straight lines calculated from transient thermal 
impedance information. Figure 8 shows ап 
application specific SOA curve for a repetitive pulse 
application. Note the difference between the 
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Figure 7. 


Typical Transient Thermal Impedance Curve 
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application conditions shown and Ше customary 


published SOA curve which is calculated T, =150° C 
and single, non-repetitive pulse conditions. 


an 
| AA ESEE 


бі Real SOA T! "NE ul 


-” 


Ip — DRAIN CURRENT (А) 


1 10 100 1000 
Vos — DRAIN-TO-SOURCE VOLT AGE (V) 


Figure 8. Application Specific SOA Curve 


Heatsink Selection 


Heatsink selection is governed by the thermal, 
reliability, and mechanical parameters of the 
equipment being designed. Once the power 
transistor has been selected, its total power 
dissipation must be calculated. The user must then 
choose a maximum junction temperature based on 
the reliability level needed. Given the worst-case 
ambient temperature: 


T.-T 
ус ТА 
RthHS-A = ps В ус + Pines) 


Example: SMM70NO5 MOSPOWER dissipating 35 
watts in a 55°C ambient. From the data sheet, 
В ЫС = 0.5°C/W апа 1) (МАХ) = 1509С. Рог оиг 
calculation, we choose Т) = 125°C аз а more 
conservative design. В св is very dependent оп 
the mounting techniques used, as will be developed 
later. For а ТО-204 (TO-3) package, properly 
mounted with thermal compound, 0.2°C/W is a 
reasonable value. Therefore: 
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R _ 125-55 
thHS-A = ЗЕ 


– (0.5+0.2) = 1.3°C/W 

This implies the use of a fairly substantial finned 
aluminum extrusion on the order of 50in.3 
(820 cm.3) If forced cooling air is available, the 
heatsink size could be reduced significantly or, with 
the same heatsink, the maximum junction 


temperature would be reduced for greater reliability. 


Proper Mounting Techniques 


To optimize heat transfer from the MOSPOWER 
package, special attention must be given to the 
preparation of the transistor and its heatsink and to 
the method of attachment. [7] In general, the 
following areas are critical: 


1. The surface finish of the device and heatsink. 
2. The flatness and parallelism of the parts. 
3. Reduction of voids between mating surfaces. 


4. Correct hardware and mounting pressure. 


Surface Finish 

The heatsink surface should be smooth and free of 
significant scratches or nicks. A surface finish of 40 
to 60 micro-inches (1.0 to 1.5 um) is considered 
satisfactory. This level of finish is typical of die cast 
or good quality milled parts. Finishes of less than 40 
micro-inches (1.0 ит) require expensive processing 
and are not usually justified for the minor 
improvement made in heat transfer. [8] Aluminum 
heatsinks oxidize quickly and the mounting area 
should be polished with fine steel wool and cleaned 
with a suitable solvent immediately prior to device 
mounting. Anodized heatsinks can usually be used 
without removal of the anodizing in the mounting 
area. The anodized surface is a good electrical 
insulator and should be removed when electrical 
contact to the heatsink is desired, particularly on 
high current MOSPOWER transistors. 


Surface Flatness 

JEDEC recommends a surface flatness of 0.004 
inch/inch (0.04mm/10mm) Total Indicator Reading 
(TIR) maximum. See Figure 9. 


ТВ = TOTAL INDICATOR READING 


REFERENCE PIECE 


DEVICE MOUNTING AREA 


Figure 9. Surface Flatness Measurement 


In practice, values of 0.002 іпсһ/іпсһ 
(0.02mm/10mm) are typical for commercial 
heatsinks. Flatness is particularly important when 
mounting large packages such as the MOD series 
where a large package area must be in intimate 
contact with the heatsink. Devices which utilize 
single bolt mounting (TO-218, TO-220, etc.) must be 
properly mounted to ensure that the mounting tab is 
parallel to the heatsink. Commercial spring clips are 
available that press the body of the device against 
the heatsink. 


Void Reduction 


Small air voids will exist between the mating parts 
even if all of the proper mounting steps are followed. 
Heatsink compounds are normally used to fill these 


‘voids to enhance heat transfer. Heatsink compound 


should not be applied in excess, so that it actually 
forms an additional layer between the mating parts. 
The objective is to fill air voids, not to decrease the 
area of direct metal-to-metal contact. Heatsink 
compounds are better thermal conductors of heat 
than air but poorer conductors than metals. 


Compounds such as Thermalloy Thermalcote, 
Wakefield 120 and 121, or Dow Corning 342 should 
be applied sparingly, using a spatula or lintless brush 
(conventionai cotton swabs may shed large fibers). 
The surface should be lightly wiped to remove 
excess material. Slight rotation of the package 
against the heatsink will promote even spreading. 
There should not be so much material remaining that 
excess material appears at the device edges after 
mounting. 


Thermal compounds are especially important when 
insulated mounting is required. When a mica spacer 
is used, thermal compound can yield a reduction of 
2 or 3 to 1 in thermal resistance versus dry mica. 
Surface cleanliness and smoothness are also vital in 
insulated mountings as burrs or particles can 
penetrate the insulator when mounting pressure is 
applied. 


Hardware and Pressure 


Use of correct hardware and proper mounting 
torque is an important consideration. Parts which 
are inadequately torqued can have a case-to-sink 
thermal impedance which is substantially higher 
(more than double) than the optimal value. Typical 
mounting configurations are shown in Figure 10. 


то-3, Т0-66 T0-220, Т0-218 Т0-61 
МАСНІМЕ 
SCREWS MACHINE 

SCREW 


FLAT WASHER un HEATSINK с=з 


LOCK WASHER === з 
NUT аст acm 


4 
EN FLAT WASHER 


E p. HEATSINK 


HEATSINK 


LOCK WASHER FLAT WASHER 


LOCK WASHER 


NUT 


Figure 10. Mounting Configurations 
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Table 2. 


Mounting Information 


SCREW SIZE TORQUE hg 
PACKAGE TYPE U.S./METRIC IN-LB/KG-CM Bas 


T0-3 (70-204) 6 M3.5 
Т0-61 (Т0-210) 0.25-28 ОМҒ-2А 


(d + 1/64" clearance)? 


Т0-66 (Т0-213АА) 
Т0-202 

Т0-218 

T0-220 

MOD 


1 Typical case to sink thermal impedance (?C/W) for a flat heatsink using proper mounting techniques and heatsink 


compound. No isolating film. 


2 Use of tapped holes in heatsinks is not encouraged. If necessary, be sure that the hole is perpendicular to the mount- 
ing plane of the transistor. Blind tapped holes must be deep enough to ensure complete seating of the transistor. 


Excessive torque can distort the parts, leading to 
mechanical stress or poorer thermal contact. Table 
2 shows the recommended hardware and torque for 
the popular Siliconix MOSPOWER packages. 


For stud mount devices such as Т0-61, proper 
mounting hole size and stud torque must be 
considered. An excessively large hole can cause 
distortion of the package base and stress on the 
transistor. A burr on the mounting surface can 
cause incomplete contact to the heatsink. Internally 
isolated cases such as the Т0-61 and MOD packages 
do not require any external mica or elastomer 
isolators. A proper application of  heatsink 
compound is the only preparation needed. 


Use of elastomer or fiber filled plastic isolators must 
be approached with caution for all power devices. 
These isolators tend to flow under pressure, 
reducing the mounting force on the semiconductor. 
Also, since these isolators contain predominantly 
organic, non-conductive materials, their thermal 
performance versus mica with heatsink compound is 
usually a compromise. 


Lead Mounted Devices 


Packages such as the TO-39, Т0-205, TO-92, TO-237, 
and dual line-in packages are generally mounted to 
a Printed Wiring Board (PWB), supported by their 
leads. The primary mode of heat transfer is radiation 
and conduction from the package to the ambient air. 


Performance of the metal case devices can be 
improved by press-on metal fin coolers. Little or no 
heat is actually conducted to the board by the lead 
wires. Some improvement in dual in-line packages 
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thermal performance can be gained by increasing 
the copper foil area of the drain connection. This 
option depends оп proximity to other heat 
generating components and must be determined by 
the user in specific applications. | 


MOD Series Packages 


Effective utilization of the hermetic, multi-chip MOD 
family (Figure 11) requires some special attention in 
mounting and heat sinking. These high reliability 
modules are often used in applications requiring high 
power handling capability or where low "ps and 
circuit connection convenience are prime concerns. 


Top View 


MOD Packages 


Hermetic Module 


Figure 11. 


In either case, some common guidelines apply: 


1. Mounting surfaces must be flat and smooth to 
ensure good thermal transfer and to avoid distorting 
or stressing the package. 


2. Connection pins should never be cut off or bent. 
These pins are made of a rigid alloy and readily 
transmit stress to the glass seals surrounding them. 
Excessive stress can crack the glass, destroying 
the hermetic seal of the package. MODs are 


supplied with 90° lead bend options to eliminate the 
need for customer bending. 


3. Ка “Hi-Pot” or insulation test is performed, а! 
terminals of the MOD must be electrically connected 
together. 


4. A thin coating of heatsink compound should be 
applied to the mounting surface to minimize Rings - 
5. Use flat washers and proper screw torque to 
ensure proper mounting force. See Figure 12. 


6. Use care when soldering wires directly to package 
pins to avoid solder bridging or stress on the leads. 
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Figure 12. 


Mounting Configuration 


In some applications, the designer may desire to 
use the MOD without an additional heatsink, by 
mounting it to a printed wiring board (PWB). 
Because of the relatively poor heat sinking 


characteristics of the PWB foil, the designer should 
consider the free air thermal impedance (Rip, уд) as 


an estimate of expected performance. This means 
that the MOD can dissipate approximately 4 watts, 
depending on air flow, ambient temperature, and 
allowable junction temperature. If mounting to a 
PWB, allow sufficient tolerance in the location of 
mounting holes and pin connection pads, so that the 
MOD is not forced into its mounting position. Keep 
copper traces short and wide to minimize 
inductance and voltage drop. 


For high power applications, the following guidelines 
apply: 


1. Use the largest practical size of flexible stranded 
wire for connections. Large diameter solid wire may 
act as a lever to stress the pin connections. _ 


2. Mount the MOD to a substantial metal extrusion or 
"cold wall." 7 


3. If a PWB is used for the electrical connections 
only, be sure that the PWB and heatsink block are 
mechanically fixed together to avoid stress on the 
glass seals due to acceleration or vibration. See 
Figure 12. 


4. No additional electrical insulation is required 
between МОО and heatsink. 


MOD packages contain beryllium oxide (BeO) which 
is used as the internal electrical isolation. This 
material is contained within the package and poses 
no health or environmental hazard in normal use. Do 
not cut, crush, or open the package. Packages 
must be disposed of in compliance with local and 
national regulations regarding environmental 


J protection. 
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Midland, MI. 48686-0994 
USA 


9-34 


· Thermalloy Inc. 


2021 W. Valley View Lane 
P.O. Box 810839 

Dallas, TX. 75381 

USA 


Wakefield Engineering/E.G.&G. 
60 Audubon Road 

Wakefield, MA. 01880 

USA 


S.G.E. - Bosari S.R.L. 
77 via Europa 

20090 Cusago (Milano) 
Italy 


Worldwide Sales Offices and Distributors KT] 


